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SECTION I 
INTRODUCTION 


A) SCOPE 

This document provides the Solar Heating System Installer 

guidelines for the Installation of each subsystem as well as 

the testing and filling of the system,/ operation and maintenance 
instructions. 

B > SINGLE-FAMILY RESIDENTIAL HEATING SYSTEM DESCRIPTION 
The single-family residential heating system is a single-loop, 
solar-assisted, hydronic-to-warm air heating system with solar- 
assisted domestic water heating. The system is composed of the 
following major components: 

• Liquid cooled flat plate collectors 

• A water storage tank 

• A passive solar-fired domestic water preheater 

• A gas-fired hot water heater 

• A gas-fired warm air furnace with hot-water coil unit 

• A tube -and- shell heat exchanger, three pumps, and 
associated pipes and valving in an energy transport module, 

• A control system 

• An air-cooled heat purge unit 

* 

The arrangements of components within the system is as shown bn 
Sheet 2 of SK 142057. The system consisls of a glycol/water collector 
loop which interfaces with a water storage loop, through a tube-and- 
shell heat exchanger. A domestic hot water preheat coil is located in 
the storage tank. 

The glycol/water collector loop consists of the solar collectors, the 
shell side of the heat exchanger, the purge coil and pump Pj, and a 
control valve as required for the different modes of operation. 
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The water side of the heat exchanger is a direct heating/storage loop 
consisting of the storage tank, control valve, pumps P 0 and P_, the 
tube side of the heat exchanger and the solar heating coil. 

The system provides six modes of operation: 
e Direct heating from collectors 
e Direct heating from storage 
e Auxiliary heating (insufficient solar) 
e Storage charging 

e Continuous domestic hot water preheating 
e Purging excess energy 

C) SYSTEM OPERATION 

When space heating is required and solar energy from the collectors 
is available, the collectors supply heat to the furnace. Energy transfer 
is through the heat exchanger then via the solar hot water coil in the 
return air duct. Pumps in the solar collector loop and P g in the 
water loop provide movement of the heat transport through valve Vg 
to the heating coil. The blower moves the building air across this 
heating coil. When the heating demand is satisfied, valve Vg diverts 
the water fluid to the top of the storage tank. Pumps P 1 and P 
provide movement of the heat transport fluids to charge the storage 
tank. Storage charging occurs by circulating water from the tank 
bottom through the heat exchanger and returning the heated water to 
the top of the storage tank, thus taking advantage of stratification. 
During high solar insolation and low heating and storage demands, if 
surplus energy is collected, then valve Vj diverts collector loop flow 
to the purge coil. The purge coil operates to maintain the system 
fluid temperatures below preselected values. 

When space heating is required and direct solar energy is not 
available, thermal storage supplies heat to the furnace. Pump Pg 
circulates the water from the top of the tank through the solar hot 
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water coil and returns the cooler water to the bottom of the storage 
tank* again taking advantage of tank stratification. If the storage tank 
temperature is not high enough to provide space heating* the second 
stage thermostat activates the auxiliary furnace to maintain a 
comfortable building temperature. 

D) LIMITATIONS 

These installation guidelines are intended as a general guide and do 
x not supersede local codes in any way. Authorities having jurisdiction 
should be consulted before installation to comply with all applicable 
building codes. 
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SECTION II 


SOLAR HEATING SUBSYSTEMS AND COMPONENTS 
r 

I 


The Solar Heating system consists of the following subsystems: 

• Collector 

• Storage 

• Auxiliary Energy and Space Heating 

• Hot water 

• Energy transport 

• Control 

A description of each subsystem is given in the following sections. 
Information on the major components within each subsystem is 
provided in the Appendices under the same alphabetical tab. 


A. Collector Subsystem 

The collector subsystem consists of 33 Lennox LSC 18-1 solar 
collectors, a purge coil unit Lennox HRW-1-30, a diverting 
valve (VS), Honeywell Part Y534A, headers, supply/ returns 
lines and isolation and balancing valves. 

The solar collectors should operate without any special 
attention. However, excessive temperatures can be 
achieved if pumps Pj and Pg are in the off position and 
direct solar energy is available. Pump P2 can be turned 
off and pump Pj can be operated during daylight hours if 
flow is directed through the purge unit. Caution should 
be taken if pump P^ is left running at night during below 
freezing conditions as the water in the tube side of the 
heat exchanger can be frozen and rupture the unit. 

A-l. Solar Collectors 

The LSC 18-1 is double glass cover, flat plate 
collector. The tempered, low-iron glass has an acid 
etched surface to reduce reflection. The steel absorber 
plate has a special black chrome coating for high solar 
absorptivity. The absorber plate is formed around the 
copper fluid tubes and is all incased in an insulated, 
formed, galvanized stool box. 
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A- 2, Purge Coil Unit 

The purge coil unit is a fin and tube coil and blower unit 
that is mounted outside the dwelling* It is used to get 
rid of excess heat energy the collectors may be collecting. 

A-2. Diverting Valve 

The diverting valve is a dual unit consisting of two valve 
bodies which are plumbed together. These are controlled 
by two powerheads which move each valve separately. 

This valve is used to divert the liquid coming from the 
solar collectors to the purge coil unit as required. 

See Appendix A for details on these components. 

B. Storage Subsystem 

The storage subsystem consists of a 1000 gallon lined steel 
tank. The tank is designed to operate at ambient pressure 
and is vented to the space enclosing it. The water in the 
tank is neutralized with an inhibitor to reduce corrosion of 
system components. 

The storage tank is filled to a level which is 6 inches from 
the top of the tank. Initial fill level is marked with u red 
band on the site glass. If the water level is more than 3 
inches below this level additional water should be added 
to the storage tank. This is accomplished by removing 
manhole cover, using hose connected to domestic water, fill 
system until level in sight glass is up to red band on 
sight glass. 

Components in the storage subsystem are standard "off- 
the-shelf" plumbing components. See Appendix B for 
parts list. 

C. Auxiliary Energy and Space Heating Subsystem 

This subsystem consists of a Lennox G11Q3-82V gas fired 
furnace and a X.ennox CW3-45 solar heat coil. The furnace 
is a standard up flow unit with an output rating of 65, 600 Btu/hr, 
The heat coil is a fin and tube unit designed to be inserted in the 
return air flow. 

The furnace functions as an air handling unit when the solar 
heated water is above 90° F and there is a call for heat in the 
dwelling. If the solar heated water is not hot enough the 
furnace gas burner will turn on and provide heat until demand 
is satisfied. 
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C, (continued) 

Various blower speeds are available on the furnace. However, 
a new speed which is lower than the initial speed set by the 
installer should not be used as this can result in less solar 
energy utilized and consequently higher fossil fuel consumption 
rates. 

The G11Q3 furnace and CW3-45 heat coil maintenance and repair 
instructions are in Appendix C. 

D, Hot Water Subsystem 

The domestic hot water subsystem consists of a preheat coil 
submerged in the 1000 gallon storage tank, a 40 gallon gas 
fired water heater and a mixing valve. When hot water is 
utilized, make-up cold water from the domestic water supply 
flows through the preheat coil and undergoes an increase in 
temperature. If the storage tank temperature is below 
150°-160°F the preheated water will be below 140°, The 
gas fired water heater will maintain water temperature at 
140°, If the storage tank temperature is greater than 160°F 
then the preheated DII water may be over 140°F. In this 
case the mixing valve then adds cold water to bring the 
water temperature down to 140°F before entering the domestic 
hot water heater. 

The temping valve setting should be kept at 140°F. 

The hot water subsystem components are shown in Appendix D. 

E, Energy Transport Subsystem 

This subsystem contains most of the active components of the 
solar heating system, i, e., the Energy Transport Modu le (ETM). 
The pumps to move the fluid, the valve that diverts from storage 
to the heating coil, the heat exchanger, an expansion tank, the 
control panel, circuit setters and fill and drain valves are all in 
the ETM. 

ETM Components and Functions (Appendix E) 

Pumps 1, 2, and 3, located in the bottom section of the ETM, 
provides the required flow rates in the collector, heating, and 
storage loops. DO NOT HUN PUMPS WITHOUT FLUID IN SYSTEM. 

The heat exchanger separates the freeze-protected collector loop 
from and transfers energy to the heating/storage water loop. 
Integrally plumbed and mounted into the top section of the ETM, 
it has no moving parts but is equipped with a manual air bleed 
and drain valve. Cleaning and flushing of the exchanger shell is 
possible without contaminating the entire collector loop. 
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E. (continued) 

The diaphragm expansion tank absorbs the expansion of the 
transfer fluid from fill temperature (50-60°F) to purge 
temperature (210°F). It is mounted in the center of the ETM, 
with the charging air valve accessible on its bottom (relief pan 
removal provides additional access to the valve). Tank air 
pressure should not drop below its initial 20 psi charge; it 
will increase as the system pressure increases. Removal of 
expansion tank is through the top panel, after removing the 
air separator and strainer. 

Located in the upper section in the collector line is an air 
separator. With no moving parts, it separates entrapped air 
from the collector fluid as it circulates. 

The automatic, float-type air vent, attached to the air 
separator, eliminates the purged air only. Then, fluid 
fills the chamber and the float closes the vent port. 

During system start-up, this process may be expedited 
by removing the protective vent cap and manually depressing 
the vent system.. During operation, leave vent cap 2-1/2 
turns open. 

Two air bleeds, located in the top section, allow for the 
manual venting of air from the ETM piping and heat 
exchanger during system start-up. A catch ba.3in should 
be used when venting the air /fluid mixture from plumbing. 

Located in the top section of the ETM is a pressure relief 
valve, used to protect the collector loop from overpressure 
during a system pump failure. When system pressure reaches 
45 psig, the valve will begin to open. The discharge is directed 
through the pressure relief line into the holding pan. DO NOT 
REMOVE ETM PANELS WHILE RELIEF VALVE IS FUNCTIONING. 
Fluid (water/ ethylene glycol mixture) may be at 210°F. 

The dual diverting control valve, located in the lower section, 
directs the water flow into various storage and heating modes. 

This electrically driven valve is controlled by the Solar 
Control Panel, but does have manual override levers, one per 
powerhead. These levers should be in the unlocked position. 

Located in the lower section are three circuit setters, used to 
reduce flow rates to the correct level in the collector, charge 
storage, and heat from storage loops (there is no setter in the 
Direct Heating loop). The reduction is made by turning the 
large nut, thus adjusting the internal valve body. ETM is 
shipped with the setters in the "open" position, adjustments 
should be made during initial system start-up. TURN PUMPS 
OFF AND SHIELD THEM AND THE ETM BASE FROM FLUID 
LEAKAGE WHEN CONNECTING OR DISCONNECTING PRESSURE 
METER FROM SETTER. 


E. (continued) 

The lift check valve, located in the collector supply line ir; 
the top section, is used to prevent thermosyphoning (backward 
gravity flow) of cold collector fluid into the heat exchanger during 
cold, cloudy days. It is designed to prevent freezing of the heat 
exchanger water loop. During operation, the system pump (Pj) 
pushes liquid through the check valve, lifting the mechanism off 
the seat. When flow stops (the protect mode), the valve mechanism 
drops by gravity onto the seat, thus not allowing flow in the reverse 
direction. DURING OPERATION, TIIE VALVE MUST BE FIRMLY 
SCREWED DOWN ONTO THE SEAT. 

Located in the bottom section are two* swing check valves which, 
like hinged doors, allow flow in only one direction. Reversed 
flow causes the valve to seat more firmly. Check valves are a 
part of the overall flow control in the heating and storage loops. 

There are four drain/fill valves, located in the ETM. These are 
used to flush, clean, and fill the system. These valves are similar 
to the drain on a residential hot water heater and have a standard 
garden hose threaded outlet. ANY SPILLED GLYCOL SOLUTION 
SHOULD BE IMMEDIATELY WIPED UP. 

Located in the top section of the ETM (in the collector return line) 
is a ball valve, used during flushing of collector loop. The valve 
must be open (handle in-line) during system operation, thus allowin'* 
full flow through it. By opening and closing (handle perpendicular to 
supply line) the valve as stated in the operational instructions, the 
collector loop and heat exchanger shell can be independently flushed 
and cleaned. 

Located in the top section of the ETM (in the collector loop) is a 
strainer which removes most of the foreign matter from the fluid 
as it passes through the metal screen. Foreign material should be 
occasionally removed from the strainer. STRAINER SHOULD NOT 
BE OPENED PRIOR TO DRAINING OR ISOLATING THE COLLECTOR 
LOOP. 

The low level indicator consists of an indicator lamp (mounted on 
the ETM) and the pressure gauge mounted in the top section of 
ETM. After charging the system to 20 psig, the gauge contact 
pointer should be adjusted to the proper setting (17 psig). When 
collector loop looses fluid the pressure will drop from the nominal 
operating 20-36 psig, to the 17 psig, the lamp will light. This 
indicates a possible system pressure leak, i,e», loss of fluid. 

The lamp may also light if all collector fluid becomes very cold 
and contracts sufficiently to cause a drop in system pressure. 

If lamp remains lit when the system pump (Pj) is automatically 
turned on, check for a leak. 

NOTE; The indicator actually detects a pressure loss, and 
not a liquid level. 
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The Solar Conti ol l', mi l bunted in Uu* right Hide of the KTM, 
senses conditions throughout the system and requirements of 
the household (thermostat netting) and provides KTM operational 
control. When opening the Control Panel, care should be taken 
to avoid damage to the door or cabinet finish. Switches should 
remain in the "AUTO" position. Secure the door after closing 
it with the screw provided. 

The holding pan, located on rails under the KTM, is provided 
to catch and hold the overflow from the relief valve. To remove 
pan, first disengage the relief line by pushing in at its mid-length 
and pulling the bottom out of the pan. Then grasp the pan handles 
and pull from under the KTM. 

'. Control Subsystem 

The control subsystem is composed of the collector plate temperatur 
sensor, the upper and lower storage tank temperature sensors, the 
collector outlet temperature sensor and the central panel. 

Operation of the control subsystem is as follows: (Refer to 
Figure 2-1 ) 

Space heating is controlled by the two stage heating thermostat. 

First stage heting is set to utilize solar energy if available while 
second stage heating will supply the auxiliary energy if solar is 
not adequate. The system control logic is as follows: 

• Collector solar energy when available 

- store energy under no load conditions 

- provide energy directly to load on demand 

• Use direct solar energy before stored energy 

• Use stored energy when direct solar energy is not available 

• Use direct or stored solar energy before auxiliary energy 
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Direct Heating from Collectors 


Whenever plate temperature Tp is greater than 105°F (adjustable) 
and there is a call for heating from the space thermostat pumps Pj 
and P 2 are activated. Valve V2 is positioned to direct flow to the 
heating coi). The furnace fan is activated to provide warm air to 
the space. A heating coil leaving-air high-limit controller will 
cause valve V2 to direct flow to the storage tank if the heating coil 
leaving-air temperature exceeds 140°F (adjustable). Direct 
heating operation will continue until the space thermostat is satisfied 
or until the collector plate temperature has dropped to 90°F. 

Heating from Storage 

Whenever Tp is less than 105°F (adjustable), Tgrp is greater than 
90°F (adjustable), and there is a call for space heat, pump Pg is 
activated to discharge the storage tank for space heating. Valve V2 
is positioned to direct flow to the heating coil. The furnace fan is 
activated to provide warm air to the space. Pumps Pj and Pg are 
not allowed to operate during this mode. The heating coil leaving- 
air high-limit controller functions as described above. 

Storage Charging 

Storage charging is accomplished whenever T is greater than T^jj 
by 18°F (adjustable). Pumps Pj and Pg are activated and valve V2 
is positioned to direct flow' to the storage tank. If the above temperature 
difference falls to less than 3°P (adjustable), the storage charge mode 
is terminated. 

Heat Rejector Control 

Whenever the collector discharge temperature exceeds 210°F 
(adjustable) as sensed to Tt'l). Valve VI is positioned to direct 
collector loop flow thro ugh the heat rejector, and the heat 
rejector fan is activated. 

Auxiliary Heating 

Whenever solar heating is being utilized, either direct or stored, 
auxiliary gas-fired heating will be available as controlled by the 
second heating stage of the space thermostat. When solar heating 
is not available, auxiliary gas-fired heating will be available as 
first stage heating. Auxiliary heating is provided by a conventional • 
gas furnace utilizing conventional controls. 


G. Site Data Acquisition Subsystem (SDAS) 

To meet the data collection, performance evaluation, and data 
dissemination goals of the National Program f>'v Solar Heating 
and Cooling, the solar heating system will include a compre- 
hensive instrumentation subsystem. 


Data Collection 

The goal of ERDA's data collection activity is to provide the 
information necessary for evaluation of the performance and 
operation of solar systems and subsystems under different cli- 
matic conditions. The information generated as a result of 
this data collection activity will be utilized to stimulate 
industrial and commercial capability, including that of small 
business, to produce and distribute solar heating and cooling 
systems, and through widespread applications, to reduce the 
demand on conventional fuel supplies. This information will 
also bo used to improve the general knowledge and understand- 
ing of solar energy systems, to develop definitive solar energy 
system performance criteria, to provide the basis for compon- 
ent system improvement and to estimate the economics of solar 
energy systems in reducing the consumption of conventional fuels. 
Results will be available for use by property owners, the build- 
ing industry and related sections of the economy to compare 
costs and benefits of solar heating and cooling systems. This 
information will also provide the data base for design of new 
applications in the private sector. ERDA's Technical Informa- 
tion Center at Oak Ridge , Tennessee, will bo the National Solar 
Heating and Cooling Data Rank and will be the focal point for 
distribution of this information. 


Data System Ovei ‘vie w 

The Data System depicted in Figure 2-2 provides for the auto- 
matic gathering, conversion, transfer, reduction, and analysis 
of demonstration site data. This system is made up of three 
basic elements: installed sensors, a Site Data Acquisition 

Subsystem (SDAS), and a Central Data Processing System (CDPS). 

The data will be gathered at each operational site at pre- 
determined intervals of time and will be stored for transfer 
to the Central Processor. The collected data will be trans- 
ferred via telephone communications upon request from the Central 
Data Processing Facility. At the Central Data Processing 
Facility, the collected data will be processed, analyzed, eval- 
uated, and documented as Performance Evaluation Reports. 

Locations of all SDAS sensors are shown in Figure 2-3. 
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Operation and Maintenance 

All operation and maintenance work for the Site Data Acqui- 
sition Subsystem will be the responsibility of ERDA or its 
appointed representative. 
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INSTRUMENTS SENSORS 


SENSOR WIRES 


JUNCTION BOX 
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SOAS 


ELECTRICAI 

INTERFACE 
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ACQUISITION SUBSYSTEM 


TELEPHONE INTERFACE 


Site Instrumentation Interface Hardware 
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SECTION III 

SUBSYSTEM INSTALLATION GUIDELINES 


A) COLLECTOR SUBSYSTEM 

The solar collectors, Lennox LSC18-1, are arranged in typical arrays as 
shown on sheet 2 of drawing SK 142049. The collectors and headers 
are interconnected as shown in the lower left of the drawing. Prior 
to collector placement on the support structure remove inlet and 
outlet plugs from the collector ends. Do not remove the "red" 
plastic plugs at each end of the collector. Install straight fittings 
at the collector inlet of lower- most collectors and collector outlet 
of upper-most collectors in the collector array (Detail A). Install 
elbow fittings facing inward at all other collector inlets and outlets 
(Detail B). Use pipe compounds on all threaded fittings suitable 
for aqueous ethylene glycol solutions, Rectorseal No. 7 or 
equivalent. 

Collector mounting to the support structure is done chronologically 
by collector stacks one at a time proceeding from one end of the 
collector array. The lateral spacing between collectors should be 
approximately 1/8 inch. The mounting procedure is as follows: 

1) Place the upper collector(s) of a collector stack approximately 
6 inches above its (their) final position and retain by bracing 
against the support structure. The upper collector(s) may 

be offset laterally for easier interconnecting to the adjacent 
lower collector. 

2) Place the first row collector on the support structure and 

bolt both lower- end mounting brackets to the structure allowing 
space for the supply header and its interconnecting hose. 

3) At the upper end of the collector attach the tie-down clip to 
the mounting bracket and bolt to the support structure. 
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4 ) Connect adjacent ends of collectors by installing the 
23- inch interconnecting hose using two clamps per end 
as shown on sheet 2 of drawing SK 142049 (Detail B). 

5) Bring the upper collector into place by sliding its lower 
mounting bracket under the tie-down clip attached to the 
lower collector and support structure. 

6) For a three-high collector stack repeat steps 3 through 5. 

7) Bolt both upper-end mounting brackets of the highest collector 
to the support structure. 

8) Repeat steps 1 through 7 for all remaining collector stacks 
in the array. 

Header sections are placed into position and connected to the bottom 
and top collectors' fittings by the 6-inch long interconnecting hose 
using two clamps per end as shown on sheet 2 of drawing SK 142049 
(Detail A). Header sections are connected to each other by means 
of a copper coupling. After all such interconnections have been made, 
the header sections are soldered together. During soldering the 
support structure should be shielded from the flame used to heat the 
copper headers and coupling. Also, it may be necessary to provide 
a heat block between the soldering flame and the insulated portion 
of the headers. Headers should be anchored securely only at ends 
where connected to supply and return lines. At other locations the 
headers should be supported or strapped but done in such a manner 
as to allow expansion and contraction movement. 

Air bleed valves must be installed at both ends of the return header 
in each collector array as shown in drawing SK 142049 (Detail X and Y). 
Also air bleed valves are needed at the high points in the supply and 
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return lines, if such locations exist. All collector subsystem 

piping should be insulated with 3/4 inch thick armaflex insulation 

or equivalent and outdoor piping weatherproofed. A flow balancing 

valve should bo installed in the return line for each collector array 
* 

and a shut-off valve in the supply line to each array. 

The purge unit, Lennox HRW-1-30, is located outside the dwelling 
on a concrete slab as shown on sheet 4 of drawing SKI 42 049. Check 
sections E and P for control valve installation guidelines. 

B) STORAGE SUBSYSTEM 

The storage tank depicted on SKK2050 Sheet 2 is to be installed 
above ground (i.e., not buried) and enclosed within a partition 
which allows the + ank to be engr’fed in blown fiberglass insulation. 

The tank should rest evenly on four 1-inch redwood boards. The tank 
should be leveled with a bubble level. All plumbing connections, 
control and SDAS sensors should be installed prior to engulfing Tank 
in insulation. Sec sections F and G for sensor information. Inlet 
and outlet lines should be insula od with 3/4" thick armaflex insulation 
or equivalent, 

C) AUXILIARY ENERGY AND SPACE HEATING SUBSYSTEMS 
The auxiliary energy urit is a Lennox gas fired furnace type 
G11Q3-82V. It is to be combined with a space heating coil Lennox 
type CV/3-45 . The installation of the furnace is outlined in 
Figures C-l and C-2. Go not connect return air plenum or filter 
to furnace. 

CAUTION: See SK 14205* Sheet 3 (Pg. II 1-21) for 
changes to furnace wiring. 

The general dimensional information on the furnace is shown on 
drawing SK 142051 sheet 1. The installation information for the CW3-45 
is shown on drawing SK 142051 sheet 3. This information is supplemented 
with detail cut out Information shown :.n Figure C-3. 
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REQUIREMENTS — APPUCATION — INSTALLATION 
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1 • Leveling bolt package 
1 -Thermostat (if ordarad) 

1 • Rubber grommet (for electrical make-up) 

S • Units wfth Bolt Drive ibnmra 
R aifciee 1 of 1 Cantata# 

1 • Leveling bolt package 
1 -Thermostat (if ordered) 

1 - Rubber grommtt (for electrical make-up) 

N ebe ga 1 of 1 C antaiwe 
1 • Mower Motor 
1 - Motor Rulloy 
1-Wt 

Motor mounting damps 
B- SHIRRING DAMAGE 

Check unit for shipping damtgt. Tht receiving party shout c. contact 
tht last carrior immsdlattly if any shipping damage is found, 

M • GENERAL 

Thaaa Instructions srs only intsndsd as a gansral guide, anti do not 
supersede local codes in any way. Authorities having jurisdiction 
should be consulted before installation. 

IV • REQUIREMENTS 

installation of Lennox gas central furnaces must conform with 
American National Standard (ANSI-Z223. 1 -1974 ) National Fuel Gas 
Coda, manufacturers Installation instructions and local municipal 
codas. Authorities having jurisdiction should be consulted before 
Installation. Air for combustion end ventilation must conform to tho 
mat hods outtlnad In ANSI-Z223. 1-1974. 

Unit design, certified by American Gas Association (AGA) ond Cana- 
dian Gas Association (CGA). 

Cantra! furnace is certified for installation ciearancasto combustible 
material as listed on A.G.A. rating plate. 

Accessibility end service clearances must take precedence over fire 
protection clearances. 

Unit must be adjusted to obtain • temperature rise within tho range 
specified on A.G.A, rating piste. 

Whon this furnace is used in conjunction with cooling units, !t shall 
ba installed in paratlal with or on tha upst/eam sida of cooling units 
to avoid condensation in the heating element. With e parallel flow 
arrangement, the damper (or other means to control the flow of air) 
•hall be adequate to prevent chilled air from entering the furnace 
and, if manually operated, must be equipped with means to prevent 
operation of either unit, unless dampsr is in the full “heat" or " ’cool” 
position. 

AH electrical wiring and grounding for unit must be in accordance 
with the regulations of the National Electrical Code (NFPA No. 70- 
1^5/Af iS! Cl -1975). 

V - CUT OUT RETURN Alft OPENINGS 

1 - The return air can ba brought in either side or at the bottom of the 
unit, Scribe tinea are provided on each aide and bottom showing 
the outl ine for the return air opening, Remove blower access door 
and t *t out desired opening. 

i -1 AND LEVELING THE UNIT 

i * des *re provided In tha corners of tha base for leveling 
no unit. Install leveling bolts provided in leveling bolt package as 
shown in F.V 1* 

;> (ON - Be sure that the plastic nuts are installed as shewn and 
down snug before setting unit 

n 4 '-v*' in desired location keeping In mind tha clearances 

i , on tl.e A.G.A. rating plats. Also keep in mind, gas supply 
connections, electrical supply, flue connections and sufficient 
Clearance for installing ond servicing unit. 
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t 

i 

s' y After unit ia level tighten 

** / thi* nut i 

\ 

Ac /*“ 1 

l Install plastic nuts Level unit with this nut \ 

J with fist elds 

5 toward bass. 

S Cn>> LEVELING BOLT i 

— - ■ - — . _ & 

FIGURE 1 


VT - INSTALL RETURN AIR PLENUM 

Inotall return air planum and secure to return air opening will*, eh.v? 
•notal screws. (Do not screw into filter.) 

if a return air cabinet it used, install recording to tho InstaiJr*™ 
Instructions furnished with tha return air cabinet. 

V *iH - INSTALL WARM AIR PLENUM 

MO 7E - The following ere suggested procedures that should bo fc r * 
lowed whan Installing the werm eir plenum, 

« - Sealing strips of asbestos or fiberglass may ba used, 

• In all casts, tha planum should be secured to the furnsco or 
evaporator cabinet with sheet metal screws, In closet inst'di.v* 
tions, it may ba impossible to install sheet metal screws from tro 
outside, if this is the case, install acrawa from the Inside. Cut m 
access panel in plenum if necessary. 

* - install conventional planum as illustrated In Figure 7. Seeu/v to 
furnace top with sheet metal screws. 

1 - install cooling plenum accoi ding to the instruction furnished w i h 
the C4 Evaporator Coil or the C4-00 Empty Cabinet. 



Install supply and return ductwork aa desired. 
i*C - CONNECT FLUE 

1 - Install flue pipe over the collar on the cabinet top and connect to 

tho chimney using least number of elbows and angles posable. 
Sea Figure 3, 

2 - The flue pipe should have a slight upward slope toward tho 

chimnoy on all horizontal runs. Approximately 1/4 inch for each 1 
foot of horizontal run. The flue pipe-* or vent connector must bo 


Figure 1 C-l 
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Swatted Into, but not beyond, the outside woN of tho chlmnoy 
boo. Whore two or wore appNanooe vent Into o common flue, the 
area of tho common Duo obould boot least equal to tbooroo of the 
l argest Sue or ven t connector plus 80% of tho combined area of 
ihi addMonal fluai it want nnnnartfira 

XI > MOH ALTITUOC 

Old* may be fired at hill Input up to 2000 fool above aaa level. If unit (a 
Inetaied at an altitude higher than 2000 fact, unit must be de-rated 
4 % far each 1000 feat above too level. 



XI • CONNECT GAS SUPPLY 

1 - This unit is shipped standard for the piping to be installed through 

the left side of the unit. See Figure 4. All that is necessary for the 
Installer to do la connect gas supply to the piping assembly. 

2 - If It la necessary to bring piping through the right sldeof the unit, a 

piping hole is furnished on the right side. See Figure 4 for conneo* 
don, 

3 • When connecting the gas supply, ths length of run from the meter 

must be considered In determlnining the pipe site so as to evoid 
excessive pressure drop. For correct siting of gas delivering pip- 
ing consult booklet “Specifications for Installations of Gas Piping 
and Gas Appliances" issued by the utility 'raving Jurisdiction. 

A drip leg should be Installed in the vertical pipe run to the unit. 
See Figure 4. 

In some localities, codes may require a manual main shut off 
valve and union (himlshed by Installer) be installed external to 
unit Union must be of tho ground Joint type. 

NOTE - Compounds used on threaded joints of gas piping must be 
rasistant to tho actions of Dquafiad petroleum gasas. 

XIN • LEAK CHECK PIPING 

After gas piping is completed, carefully check all piping connections 
(factory and field) for gas leaks. Use o soap solution or other prefer- 
red means. 

CAUTION: DO NOT USE MATCHES. CANDLES, FLAME OR OTHER 
SOURCES OF IGNITION TO CHECK FOR GAS LEAKS. 

XIV. INSTALL BLOWER MOTOR AND DRIVES (BELT DRIVE 
MODELS ONLY) 

1 • Mount motor on motor frame and secure with motor clemp*, 

machine bolts and nuts provided. Be sure motor Is rotated so 

2 - Install the^notor pulley making sure it is aligned with the blower 

3 - install blower belt. Refer to page 2 for correct motor pulley ad- 

justment and belt tension. 


4 • Use wiring strain relief at motor and connect wiring leads at ' 
motor according to wiring make-up diagram on motor cover, 
S-Connect the loose end of the green ground provided on blower ! 


housing to motor. 



FIGURE 4 


XV - COMPLETE WIRING - Caut'o*. S.* Ck z »su JJ.J 

The unit is equipped with terminal strips where all field wiring con- 
nections are made, line voltage connects at terminals 1.1 and N. 
Thermostat connections are made at R and W (heating only) or at H, 
Y, W and G for additive cooling. For cooling, condensing unit low 
voltage connections are mads at terminals T and Y. An indoor 
blower relay is mounted standard in the unit Blower motor speed 
connections are mrde at terminals 2 (red) and 6 (Mack) of Indoor 


biower relay. 

6 - Cooling Blower Speed 
2 - Heating Blower Speed 

Unused motor leads must be taped separately. Refer closely to unit 
diagram for correct terminal connections. 

1 - Rofer to blower motor nameplate to select proper fuse andwiro 
size. 


2 • Snaphole plugs are provided on both sides of caMnet to facilitate 

wiring. 

3 - Install room thermostat (avoid installing on an outside wall or 

where radiant heat will effect thermostat) and wire to unit termi- 
nal board. Set adjustable heat anticipator on thermostat accord- 


Figure C-2 
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Ing to the setting stamped on the unit gat vtlvt. 

4 •InetsNeeeperetefeeeddtoeonnect twitch neer the unit eo power 

supply can to turned off for servicing. 

5 - Complete Una voltage from disconnect twitch to unit terminal 

atrip In makoHtp box. 

• - Multi-top direct drive motors are wired for different heating and 
cooling speeds. Speed may be changed by simply Interchanging 
motor connections at Indoor blower relay. Refer to speed selec- 
tion chart on unit wiring diagram. 


CAUTION • To prevent motor bumoul never connect more than (I) 
motor to ad to any one connection. Topo one ted motor toe dt up*. 
rttoty. 

XVI-CUAM-UP 

After unit Is operating properly: 

1 - Set room thermostat at desired setting. 

2 - Leave this instruction with the unit 

3 - Pick up all shipping cartons, metal scraps, extra insulation and 

generally clean-up the installation. 
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BELT DRIVE MOTOR WIRING SHOWN 






T 


NOTK; NEPER TO UNIT FORFROFtR FAN 
AND UNIT CONTROL ARRANGEMENT, 



OVO) GAS VALVE 
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MULTI-SPEED MOTOR TAPS 

IMPORTANT-To p revent motor burnout, 
never connect more than one motor lead to any 
ona connection. Tepe unused motor leads 
separately. 


| SPEED 

BLOWER MOTOR 

LEAD 


Q3 

QS 

I 

RED 

red"" 

RED 

I IV. s.dUivl uO 

— 

YELLOW 

YELLOW 

MEDIUM 

YELLOW 

— * 

BLUE 

I MEDIUM U 


BROWN 

BROWN 

0 

BLACK 

BLACK 

i BLACK 


.LINE VOLTAGE INSTALLED AT FACTORY 
.LINE VOLTAGE TO BE INSTALLED 


— LOW VOLTAGE TO BE INSTALLED 
NEC CLASS 2 


G11 FIELD WIRING DIAGRAM 


. T f sir.jle s p'»d blower operation is 
desired, wire nut leads from terminal 3 of 
indoor blower relay and lead from fan control 
together with desired motor lead. 
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INSTALLATION INSTRUCTION 


l SMPPMQ AND RAOONO LIST 

Ns h a g a 1 •* 1 — ntalna : 

1 • Indoor coU in cabinet with slab fitter 


«. M i MW PAMAOl 

CNck unit tor (hipping damage. H damage ia found, receiving 
party ehould contact last carrier immediately. 

mOCNCPAt 

Theeo inetmetione or* intended ea a general guide only and do 
iwteupereedetocel codec. Authorities having jurisdiction ehould 
ba consulted before installation. 

IV. APPLICATION 

CW345 indoor water colla provide a field installed space 
heetingteooling subsystem. Used in conjunction with an eux* 
Wary gas or electric furnace unit, the CW3-45 coil will provide 
solar space heating. Whon connected with a water chiller, space 
cooling it available. 

V. INSTALLATION (611 or G12 Series AuaiNary Unit Installed} 

A. Cabinet Installation 

1. Remove return air plenum or cabinet. (If installed.) 

2. Remove filter hammock and media from G11 or G12 
Mower compartment. Tho air filter will now be in the 
CWM5 cabinet, upstream from the water coil. 

Si Cut out return air opening on dosired side of G11 or G12 
cabinet See Figure 3. 



4. Re m ove bottom (4) screws from bast of G11 or G 12 unit on 
tho return air cutout aide. See Figure 4. 

5. Install gasket material around cutout opening. 

S. Align CW3-4S unit with return air opening. 

7. From inside Mower compartment drill and fasten CW3>45 
cabinet to G1 1 or G12 cabinet with (4) sheet metal screws 
(usa existing holts in G1 1 or G 1 2 cabinet). Orill and screw 
the two cabinets together at (1) other accessible location. 

t. Drill and fasten with (2) screws at tabs on top of CW3-45 
cabinet. See Figure 6. 

9. Attach return air plenum to CW3-4S coil cabinet being 
careful not to screw into filter. 


». EL. "teal 

Two leads from CW3-45 high limit switch are to be connected 
into tho total system controls. Refer to total eystem control 
wiring instructions. 


AUXILIARY UNIT CABINET 
(G11 or G12 Unit Shown J 


HIGH LIMIT SWfTCH 


•'* V 1 



COIL UNIT 


APPLY GASKET MATERIAL 
AttOUNO R.A. OPENING 
BETWEEN COIL AND 
AUXILIARY CABINET 


FOUR (4) ECrJT.V' 


SECURE COIL ANT 1 
AUXILIAPV CASINST 
TOGETHER WITH '1) 
ADDITIONAL SCREW 


Figure 4 ' 



C. Plumbing Conniclbr) 

Refer to the total system instructions for proper plumbing 
requirements and procedures. 

O. Auxiliary Energy Components 

Refer to the particular Operation, Maintenance, and Install 
tion Instructions that opply to mating components. 


Figure C-4 
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Insulate piping with 3/4" thick armaflex insulation or equivalent. 
Connect temperature limit control wiring to control panel on ETM 
unit as shown on SK142054 Sheet 3 in Section F. 

D) DOMESTIC HOT WATER SUBSYSTEM 

The domestic hot water subsystem installation consists of installing 
a conventional hot water heater (either gas or electric) connecting 
its outlet (hot) to the dwelling hot water line, connecting the inlet 
(cold) to the preheat coil in the storage tank. This line should have 
installed in it a tempering valve, see Figure D-l for installation 
guidelines. The supply water (cold) is run to the preheat coil and 
to the mixing valve. The DHW piping is shown on SK 142052. 

The hot water heater should be installed as shown in Figure D-2. 

Install pressure and temperature relief valve in water heater and 

discharge line to within 2-feet of floor. 

CAUTION: Be sure to remove thermostatic assembly from 
tempering valve before sweating connections. 
Otherwise it will become damaged. Tempering 
valve should be set at 140°F. 

E) ENERGY TRANSPORT SUBSYSTEM 

The Energy Transport Subsystem consists of the Energy Transport 
Module (ETM) and the piping between it and the collectors, storage 
and heating subsystems. The ETM should be installed as outlined on 
SK 142053 Sheets 1 and 2. The piping installation should conform 
the Section 15.050 Basic Materials and Methods and Section 15. 100 
Valves on SK 142057 Sheet 3. Check Section F for control valve 
installation. It should be located in collector outlet piping where 
purge unit is to be piped in. 
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INSTALLATION 

WARNING: The water heater must not be Installed in smell 
'-.enclosure unless amply ventilated. In tightly constructed 
' homes or basements, openings must be cut based on 1 sq. 
Inch per 1,000 BTU/HR input The heater must not be 
Installed in bathroom, bedroom or any other occupied rooms 
normally kept closed. The water heater must be vented to 
the proper flue. Be sure your water heater is equipped to 
bum the particular type of gas you intended to use. 

LOCAL COOES: Water heater Installation must be in accor* 
dance with these Instructions and all applicable local codes 
and gas utility requirements. 

SAFETY: This heater Is equipped with an automatic gas 
shutoff system actuated by high water temperature. A listed 
temperature and pressure relief valve shall be installed at 
• the time of the installation of the heater. Local codes shall 
govern installation of relief devices. 

A ft* tapping has been provided in the top of the heater for 
installing the relief valve. The pressure setting of the relief 
valve must not exceed the working pressure shown on the 
rating plate. 

Pipe discharge outlet of relief valve to a suitable drain using 
pipe full size of relief valve outlet (see typical installation). 
^.Failure to install a properly rated ASME and A.G.A. certified 
/ r *^mperature and pressure relief valve at the time of instal- 
ls Lotion of this heater will release the manufacturer from any 
9 claim due to damages caused by excessive pressure or high 
temperature. 

* LOCATION 

Install the water heater as close as possible to existing 
flues. On long horizontal runs use at least - W rise per foot 
of length. 

Locate the heater in such a manner that should the tank 
or any connections leak, water damage would not result 
to adjoining areas. Under no circumstances is the manu- 
facturer to be held liable for any water damages In connec- 
tion with this heater. 

Make certain the draft hood, packaged with this heater, is 
' installed properly on top of the heater. The diameter of the 
flue pipe must match the diameter of the draft hood. Con- 
nect the W water lines. Cold water inlet connects to right 
hand nipple at top of heater (facing heater), and hot water 
' connects to left hand nipple, 

Connect W gas piping to gas thermostat. The installation 
should conform with American National Standard Installa- 
4 tion of Gas Appliances and Gas Piping, Z 21.30 — 1964, 
or with the requirements of the authority having jurisdic- 
tion. Use a pipe joint compound that is resistant to the 
jctlo.i .* ,‘iquificd petroleum (LP) gases. Check for gas 
leaks with soap suds, not a flame. 

AINTENANCE 

a sure long life and efficiency, the water heater tank 
r.iust have a small amount of water drained periodically. 
Once a month the drain valve should be opened and the 
water allowed to run until it flows clean. This will help pre- 
vent sediment buildup in the tank bottom. 



OPERATION 

CONDENSATION: When the heater Is first lit or during 
periods of heavy draw-offs, water vapor may condense on 
the cold tank and drop down on the burner causing a siz- 
zling sound. THIS IS NOT A LEAK and will disappear when 
the tank warms. 

TEMPERATURE REGULATION: For general household usage, 
the normal setting will be satisfactory. However, the knob 
may be set to any position which satisfies temperature re- 
quirements. 

LIGHTING 

Under no circumstances should the heater be operated un- 
less it is filled with water. Lighting and operating Instruc- 
tions are located on the front of the heater. 

TEMPERATURE LIMITING SWITCH 

Your heater has a nonadjustabte limit switch built into the 
thermostat that guards against excessive temperatures, 
if the limit switch operates, the pilot can not be relit until 
the water temperature drops to approximately 120* F. To 
relight, follow instructions on rating plate. If heater shuts 
down frequently contact your serviceman or local gas 
utility. 

TYPICAL INSTALLATION 
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WATTS No. 70A SERIES 
Adjuttoblo Wator Ttmporing Volvo* 


IMPORTANT 

BE SURE TO REMOVE THERMOSTATIC ASSEMBLY from vatvo bo- 
loro twooting connections. Othorwito it will bocomo dcmagod. 
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INSTALLATION 

1* Remove thermostatic assembly (which is handtite) 
from body and install valve body as Illustrated in 
diagram. 

NOTE: Be sure piston and Teflon disc do not drop 
out of thermostat, when removing thermostatic 

assembly. 

2. Re-insert thermostatic assembly in body and tighten 
securely. 

ADJUSTMENT 

The No. 70A features a new adjustment means which 
permits you to "dial" a desired temperature, quickly 
and conveniently. To increase or decrease the water 
temperature, simply turn the adjusting cap as indicated 
by the arrow. The adjustment temperature range is 
120° to 160° F. 


Check Valve 

REPLACEMENT PAR^S 

RENEWABLE THERMOSTAT 
AND SPRING 

FOR 70A-70A-T 
Part No, SAN70A3 

FOR L70A — L70A-T 
Part No. SAN70A3-LT 



DISCARD 

PLASTIC 

PROTECTOR 


L70A SERIES 


NOTE: Replacement thermostats are furnished with 

a plastic protector which serves to hold the piston and 
Teflon disc. Be sure to discard this plastic protector 
when installing assembly. See note under installation. 


NOTE: For lower tempered water requirements at or below 130°F., use low temperature 
Model L70A Series which provides adjustment temperature range between 100 H - 130°F. 
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The piping should be leak tested prior to connecting to the collectors 
or the ETM unit as specified in Section 15. 042 Testing on the same 
drawing. 


Electrical connections to ETM are described on Drawing SK 142054 
Sheet 3 and the SDAS connections on SK 142055 Sheet 4. 

i 

The Site Data Acquisition System (SDAS) temperature sensor that 
are located in the ETM are brought up to the top of the insulation 
under the top cover. These are to be connected to the SDAS J Box 
as shown on SK 142055 Sheet 1. 

The watt transducers for the 3 motors in the ETM and the purge 
unit fan motor are to be connected to the ETM control panel as 
shown on SK 142055 Sheet 4. 

E) CONTROL SUBSYSTEM 

The installation of the control subsystem consists of installing 2 
aquastat controllers, the thermostat, a motorized valve, 2 
temperature sensors and wells, a shield over the temperature 
sensor on the collector and connecting these units with the control 
panel on the ETM unit. The overall control system schematic and 
sequence of operation is shown on Drawing SK 142054 Sheet 1. 

The temperature sensor and shield installed on the collector 
should be por tioned as shown in detail (upper right) on SK 142054 
Sheet 2. This requires removal and reinstallation of the collector 
glass which is shown in Figure F-2 and F-3. 

The two aquastats should be installed as shown on SK 142054 Sheet 2 
detail for T st and T c(1 . 
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COLLECTOR COVER REMOVAL & REPLACEMENT 


NOTE - The collector surface temperature can burn. Handle solar collector 
with caution. 

1 - Use rubber gloves when handling solar collector to avoid finger prints on 

glass. 

2 - To replace the glass, remove the collector as shown in Figure 19 and 

dismantle according to Figure 20. To re-assemble frame, insert the 
glass sheets and new gaskets into side pieces making sure the glass is 
centered and the ends are even. Next insert the glass into the end pieces 
and secure with existing screws. Use sealer compound on corner joints. 

3 - If the glass cover becomes dirty, clean the glass using a soft clean cloth, 

mild soap or detergent and clean rinse water. Alkalies can stain the 
glass if allowed to remain in contact too long. 


REMOVE (0) SCREWS SECURING 
FRAME TO COLLECTOR 


REMOVING COVfO FRAME 



Figure F-2 


INSERT GLASS SHEET(S) 
INTO SIDE PIECES 


INSTALL SEALER STRIP AROUND 
. PERIMETER OF NEW GLASS 


SEAL COMPOUND 
ON CORNER JOINTS 







■REMOVE (4) SCREWS PER END 
TO DISASSEMBLE COVER FRAME 


NOTE - LSC18-1S SOLAR COLLECTORS 
HAVE ONLY THE OUTER GLASS SHEET 


DISASSEMBLING COVER FRAME 

Figure F-3 
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The Control Valve Vj should be installed in the collector outlet 
piping where the purge unit is to be piped in. 


The aquastats should be set as follows; 

Ted ^ on co ^ ec * or outlet piping) set at 210°F 

T s t (top of storage tank) set at 100°F 


The collector setpoint potentiometer in Control Panel should 
be set at 105°F. See Figure F-l. 



Set to 105°F 


Figure F-l. 

G) SITE DATA ACQUISITION SUBSYSTEM (SPAS) 

The installation of the SDAS involves the installation of 16 temperature 
sensors; a total radiation sensor, a watt transducer for the furnace 
blower and 7 flow rate meters. The list of sensors and system 
schematic showing their location is shown on SK 142055 Sheet 1. 

As noted on the list of sensors, some items are already installed 
but need to be connected to the SDAS Junction Box. The SDAS JB 
should be installed as shown in Figure G-l. 


The return air flow sensor and Temp sensors T600 and TD601 
should be installed as shown in Figure G-2 and the terminals wired 
as shown in detail 6 and 7 on SK 142055. 
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The storage tank temp sensors should be installed with T203 as 
the top sensor* T204 as the middle sensor and T205 as the 
bottom sensor. Sensor T401 is mounted in the inlet line at the 
bottom of the tank and TD401 is installed in the outlet line at 
the top of the tank -- opposite end to sight glass. These inline 
sensors should be installed as depicted in detail #9 and 10 on 
SK 142055 Sheet 2. 

The total Radiation sensor 1001 (Pyramoneter) should be installed 
on the collector support structure as shown in detail on 
SK 14205S Sheet 3. 

The ambient temperature sensor* T001* should be mounted under the 
eaves on the north side of the residence. Sec detail 3 on SK 142055 
Sheet 3 for mounting instructions. 

Three types of flow meters are to be installed. The gas flow meters 
are the most conventional looking. They are to be installed in the 
gas line to the furnace and to the hot water heater. The return air 
flow rate is to be installed in the return air duct as shown in Figure 
G-2. The liquid flow sensors are to be installed in the hydronic 
lines as depicted in detail 5 on SK 142055 Sheet 3. Flow sensor W100 
can be installed in the collector supply line near where it connects 
to the ETM. The storage flow sensor W200 should be installed in 
the outlet line from the storage tank (bottom). The heating coil 
flow rate sensor should be installed in the return line from the 
space heating coil attached to the furnace. The DHW flow sensor 
should be installed where the hydrant line is tapped to provide the 
feed to the preheat coil in the storage tank. 

The wiring connections for each sensor is shown on SK 142055. 

The sensor wiring is to be brought to the S1)AS J Box. The types of 
wire connection and conduit requirements are called out on Sheet 1 
of SK 142055. 
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Figure G -2. Aux. Heat SDAS Sensor Installations 
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SECTION IV 

SYSTEM TEST AND FILLING 


A) TESTING 

As the hydronic loops are completed they should be tested to 

verify their integrity. The System Integration SK 142057 Sheet 3 (pg. 111-19) 

outlines the testing to be performed under 15.042 Testing. 

B) FLUSHING AND CLEANING 

After the testing of the hydronic loops is completed the following 
cleaning procedure should be used. 

1) The collector loop and the space heat/ storage loop are 

controlled by the ETM module. See SK 142053 sheet 2. (Pg. III-18) 

Access to the various components in the ETM can be gained 
as described below. These items are shown in Figure 4*4, 

4-2 and 4-3. 

a) drain/ fill valve #4 

b) ball valve, flush valve #3, 

and lift check valve 

c) HX drain 

d) Pressure gauge (part of 

low level/ pressure indicator 
system) and HX air bleed 

Flushing and draining of the collector loop must be done 
thru flush draff. -’fill valve #4 and flush valve #3. To clean 
collector loop: 

a) set all switches on control panel to stop 

b) close ball valve adjacent to flush valve #3 and open balancing 
valves in collector supply lines and air vents at collectors 


remove side panel 
(opposite control box) 

remove top panel and 

insulation in front of coll. 

return inlet 
* 

remove side panel (opp. 
control box); then remove 
galvanized insulation retainer 

remove top panel and insulation 
between the Control Panel and HX 
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Figure 4-1. FJTM Front View 
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Figure “1-2. 

ETM Top View 
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Figure 4-3. ETM End View (Left) 
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c) Connect fill line from drum with 50 gal. of water mixed 
with i/2 gal. trisodium phosphate to drain/fill valve #4 

d) open valve #4 and using external pump 

e) pump liquid into system. 

CAUTION: Pressure should not exceed 40 psig 

f) As liquid starts flowing open flush valve #3: 

g) a drain hose should be connected to flush valve #3 and 
run to a large container (55 gal. drum) to catch to flushing 
fluid; 

h) start pump by moving switch ma rked PI to PI "ON M . 

CAUTION: Do not run pump when no liquid is present 

i) Continue feeding flushing fluid until it flows freely from 
drain hose; 

j) close air vents at collector when air ceases to flow; 

k) energize valve VI (turn to ON position) and continue to 
feed fluid until it flows freely from drain hose, 

l) open ball valve adjacent to flush valve #3 and close 
flush valve #3 

m) continue to supply fluid until pressure gauge reads 
20 psig 

n) bleed air from HX bleed valve, then 

o) close drain and fill valve #4. Shut external fluid supply 
and run system for 4 hours. 

Monitor pressure gauge periodically to be sure it remains 
within 20-35 psi 'pe rating range. 

When cleaning is completed drain total collector loop - HX 
fluid and measure volume so that correct amount of ethylene 
glycol can be mixed. 
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To completely drain collector loop, the Lift Check Valve ' y , 

* ' ■<# 

(rear Circuit Setter (3) must be opened (turn knob counter- 

A 

clockwise till it stops). After draining, insure knob is returned 
to the fully closed position. f ‘ 

After system is totally drained, remove drain plug from HX 
to empty shell side. 

The strainer should be cleaned while system is drained. 

The collector loop should now be flushed with clean water for two 
hours. This may be accomplished using the water system. Caution: - 
assure supply pressure does not exceed 40 psi. It should be connected 
to the drain/fill valve No. 4. Pump need not be energized but ball 
valve must be closed. A drain hose should be connected to flush valve 
No. 3 and run outside to an appropriate area. 

The HX portion of the system should be flushed and it may be 
performed as follows: 

a) Close ball valve and drain/ flush valve 3 

b) Open HX drain and connect drain hose to it 

c) Pump fluid into drain/fill valve #4 and out of HX drain 

2) The storage and heating system loop should be flushed and 
cleaned prior to filling 

a) The storage tank should be flushed first. Connect hose to 
drain valve on bottom of tank and open valve. Drain hose 
should be run to appropriate floor drain. Remove manhole 
cover and using hose connected to household water supply 

NOTE: Without isolation valves outside ETM, system must be drained 
before maintenance can be performed. 
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flush interior of tank. 

CAUTION: Do not enter tank with shoes as interior 
lining could be damaged. 

To flush heat coil loop, connect a drain hose to drain 
valve #1 in ETM, open valve, and connect to drain valve 
#2 in ETM a hose from household water supply. Close 
both isolation valves on inlet and outlet of storage tank. 

Turn water on and let water flow for 30 minutes. 

b) When system is thoroughly flushed shut-off drain valve 

and fill tank to 6" below top of tank. Add inhibitor 

(1200 mg/1) which is 5 gallons of nitrate base made by 

Norman Chemical product no. 284, 1630 Carroll Ave, 

St. Paul, MN. 

C) BALANCING 

Connect Bell and Gossett Delta Pressure readout kit or equivalent 

to Bell and Gossett Circuit setter balance valve #1 in ETM (heat 

/ 

from storage loop). Proceed as per instructions included with 
readout kit. Manually start P3. Adjust flow to 8 GPM. 

Repeat procedure with circuit setter blance valve #2 in ETM 
(storage charge loop). Run P. 2, Adjust flow ,to 8 GPM. 

Repeat procedure with circuit setter balance valve #3 in ETM (total 
solar collector loop) run PI. Adjust flow to 12 GPM. 

Repeat procedure with circuit setter flow balance valve in supply 

line to 3 high collector array. (Not in ETM) with P-1 operating. Adjust 

flow to 5. 5 GPM. 

Repeat procedure with circuit setter flow balance value in supply line 
to 2 high collector array (not in ETM) with P-1 running. Adjust flow 
to 6.5 GPM. 


TV-7 


!» START-UP 


1) Collector Loop 

Fill the collector loop with a 50/50 solution of water 
and Dowtherm SRI ethylene glycol. Mix the glycol and water 
in a 55 gallon drum. Connect fill hose to drain/ fill valve #4. 
Connect inlet of external pump to 55 gal. drum, open fill 
valve #4 and start pump. Open all air bleeds in the system 
and fill slowly . It is imperative not to fill the system 
too rapidly. Close air bleeds as they begin to leak. 

Precautions should be taken to prevent the glycol mixture 
from spilling onto the building or collector array. 

2) System Pressurization 

Once the system is full and purged of air, it may be pressurized 
to 20 psig as shown on low water /pressure gauge using external 
pump and 50/50 mixed solution. Energize the collector system 
pump Pj manually. Air that is trapped will tend to be separated 
by the air separator as the fluid circulates. This will cause 
a decrease in the fluid level within the collector loop. It is 
important to watch this pressure level to see that it does not 
get too low as the low fluid warning light will come on. If the 
pressure gets low, then add more fluid to the collector loop 
to maintain the same charge pressure. Low water/pressure 
gauge should be set to 15 psig. 

E) SYSTEM CHECK-OUT 

To verify system operation have both loops of system filled and electrical 
power to ETM. Position all Auto-Stop-On switches in Auto position. 

This allows the indicator lights to function correctly. Using syslem 
check-out matrix on Figure 4-4 verify each mode operates as shown. 
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SECTION V 


OPERATION 

This section outlines the operation of the single family residence 
Solar Heating System. The system is automatically controlled 
by the space thermostat to provide energy to satisfy heating 
requirements. When no heat is required in the dwelling the 
system will automatically store the collector solar energy or 
will dissipate it if the storage is fully charged. 

The following sections describe in detail how the system and 
subsystems operate. 
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System Operation 
General (Refer to Pg. 1-2) 


Once the solar system has been installed, fluids added to collector and 
storage loops and system checked out by the installer, the complete 
system will operate automatically. Lights on the control panel will 
indicate in which mode the system is operating. For normal operation, 
set all switches in the control panel to the "Auto" position. The On 
and Stop positions should only be used for manually controlling the 
system such as during maintenance or system checkout. 

The space thermostat can call for heat in two stages. The first stage 
will utilize solar energy if it is available. If this is not sufficient 
to heat the building the thermostat will switch automatically to second 
stage heating which energizes the gas furnace. Solar heated water is 
available from the collector if sufficient solar energy is available or 
from energy stored in the solar storage tank. 

When heating directly from the collectors to the heating coil located 
in the return air section of the furnace, the collectors must be at 
least 105°F. The energy will continue to be supplied from the 
collectors as long as there is a call for heat and the collectors are 
greater than 90°F. In this mode pumps Pj_ and P 2 are energized 
and water is heated by the heat exchanger and circulated around the 
storage tank to the furnace coil through valve V^* 

If sufficient energy is not available from the collectors and the storage 
tank is greater than 90°F, then pumps P| and P 2 are off, pump P3 
is energized and hot water is supplied to the furnace coil from the 
top of the storage tank and is returned to the bottom of the tank. 

When there is no call for heating and solar energy is available from 
the collectors the system will charge storage as long as the collectors 
are greater than 3°F above the storage tank after intial start. 

When the storage is fully charged the system will operate the purge 
coil whenever the collector outlet is greater than 220°F. The purge 
will control the collector outlet temperature to prevent over heating 
of the system. 


V-2 


SECTION VI 


MAINTENANCE 


This section outlines the maintenance of the single family residence 
Solar Heating System. The maintenance required is outline in two 
sections - Section I Routine Maintenance covering ordinary and 
preventive maintenance; - Section II Maintenance Schedule which 
provides a chart of maintenance activities for the system and the 
subsystems. 

Repair and parts replacement for the components are provided in 
the appendices A thru F. 
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ROUTINE MAINTENANCE 


The Solar Heating System requires only a small amount of routine 
maintenance. The elements requiring maintenance are broken 
down by subsystems and described below. 

A, Collector Subsystem 

The components requiring routine maintenance are the: 

• Solar Collectors (LSC 18-1) 

Normal rainfall will usually suffice for cleaning 
however, inspect spring and fall for dirty cover 
glass. Clean glass using a soft clean cloth, mild 
soap or detergent and clean rinse water. Alkalines 
can stain the glass if allowed to remain in contact 
too long. 

• Purge Unit (HRW-1-30) 

Inspect spring and fall for debris on coil. Clear 
debris from coil with brush - unit may be flushed 
with water hose if necessary. Lubricate motor in 
accordance with guide on motor. 

B. Storage Subsystem 

The water in the storage tank should have the inhibitor 
checked and water condition checked annually. If the 
tank water has a pungent odor, or dark discolorization, 
drain tank and refill with clean water adding inhibitor 
as called out in Section V under Start-Up part 2 Storage 
Loop. 

The inhibitor pH level should be between 7.0 and 9.0 
Draw a small amount of water from the storage tank 
drain valve. Using a pH test kit dip a short piece of 
test paper in the fluid drain off. Observe the color 
of the moistened portion and compare to color chart 
with kit. The desired pH is 8,0 or higher. If the pH 
is less than 8.0 add 5 gallons of Product No. 284 made 
by Norman* Chemical Co. , 1630 Carroll A ve. , St. Paul, 
or equivalent to reach a value of 1200 mg/1. (1200 ppm) 
of nitrite base. 

Adding of inhibitor and filling tank may be done thru 
manhole in top of tank. Tank may be drained by 
connerting drain hose to tank drain on bottom of tank. 
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C. Auxiliary Energy and Space Heat Subsystem 

• The furnace should have the following checked annually: 

- check and clean blower wheel 

- lubricate blower motor 
*- replace filter media 

- check furnace operation 

D. Hot Water Subsystem 

To assure long life and efficiency, the water heater tank 
should have a small amount of water drained periodically. 

Once every month or two the drain valve should be opened 
and the water allowed to run until it flows clean. This will 
help prevent sediment buildup on the bottom of the tank. 

E. Energy Transport Subsystem 

• The Energy Transport Module (ETM-1) has three pumps 
that should be lubricated every three months. Proper 
lubrication is the most important single factor in obtaining 
long life and trouble free operation. Each oil cup, two on 
motor and one on the pump should be filled with # 20 
non-detergent motor oil. 

• Transfer Fluid (SR-1) - The ethylene glycol and water 
mixture contains corrosion inhibitors. An annual test 
of the fluid is necessary to avoid plumbing decay, 

"Do not add chromate inhibitors to system". Using a 
standard pH test kit, dip a short piece of test paper in 
a small amount of fluid drawn from drain and fill valve 
§4 in ETM. Observe the color of the moistened portion 
and compare to color chart with kit. The desired transfer 
fluid pH is 8 or higher. If the pH is less than 8 acids are 
forming in the fluid. The dwelling owner should call the 
solar system service man to add inhibitor to system. Use 
Figure 6-E-l to determine the correct quantity of inhibitor 
to be added. After system operation for 30 minutes recheck 
pH level for proper value. 

• Replenishing Inhibitor - If the pH is less than 8, the inhibitor 
is becoming depleted, and adding inhibitor to protect the 
system is recommended. Such inhibitor is readily available 
from the Dow Checmical Company in five gallon lots. Since 
the inhibitors are specially designed for Dowtherm SR-1 heat 
transfer medium, other type inhibitors should never be mixed 
with this material. 


Filter should be checked monthly during heavy operation and replaced 
as needed. 
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- Quantities of Inhibitor for Dowthmm 
to Recharge Systems Containing Dowtherm 



Dowtherm SR-1 In System, Gallons 


Figure 0-E-1. 


F. Control Subsystem 

The control subsystem does not require any periodic 
maintenance. This subsystem can be used to check 
system operation as shown in Section IV System Test and 
Filling. 
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SECTION VII 


MAINTENANCE SCHEDULE 


Figure 7-1 outlines the routine maintenance required or the single 
family Solar Heating System, 


Frequency 

Activity 

Reft 

Section 

;rence 

Appendix 

Quarterly 
every 3 
months 

Check furnace air filter 

3C 

C 

Hot Water heater sediment drain 

3D 

D_ 

ETM Pump lubrication 

3E 

E 




Semi-Annual 

or 

seasonal 

Clean Collector Glass 

3A 

A 

Clean Purge unit 

3A 

A 




Annual 

Storage tank fluid check 

3B 

B 

£ ^rvice furnace 

3C 

C 

Solar collector fluid check 

' 3E 



i 



Figure 7-1. Routine Maintenance 























APPENDIX A 


COLLECTOR 


LSC18-1 

HRW-1-30 


SUBSYSTEM 


Solar Collectors 
Purge Unit 

Diverting Valve (page E-10) 


Y534A 


Il n ^i r! /I i) it r i r| *. o | f*. 


) 

J 

) 



SOLAR 

501.249M 

6/76 




LENN OX Industries Inc. 



PARTS ARRANGEMENT 


ALUMINUM COVER FRAME > 


GASKET SEAL 


COVER MOUNTING 
' SCREWS ( 8 ) 


FLOW TUBE MANIFOLD" 


CABINET 


'RUBBER PADS («) 


-PIPING 

CONNECTION 


•MOUNTING BRACKETS (4) — 


-GLASS COVERS (LSC18-1S COLLECTORS 
HAVE THE OUTER GLASS ONLY) 


L - — INSULATION 
COPPER FLOW TUBES 
ABSORBER PLATE 


SOLAR COLLECTOR DIMENSIONS 


1" 

(25 mm) 


1" 

(25 mm^ 

1-15/16" 
(49 mm) 



MOUNTING 
BRACKETS (4) 


67*15/16" 

— -(1726 mm) 

71*13/16" 

(1624 mm) 

TOP VIEW 


1*15/16" 
(49 mm) 

:-~4 t 


38-7/6" 
(911 mm) 



1M5/16" 
t (49 mm) 


1*15/16" 
(49 mm) 


(25 mmp 


3/9" (10 mm) 


M/2" 

(13 mm) 


MOUNTING BRACKET 
DETAIL 



PIPING 

CONNECTION 
V COLLAR 


JZ*- 7'8" 


71*13/16" 
(1824 mm) 


r t A 


1 < 2 " 

K 13 mm) 


5 wm)|#.^-, .. 


AM 16* 

(1790 mm) 

- — 72*1/16" 

(1830 mm) 

SIDE VIEW 


- (22 mm)h*' 

< 7 Z fm^ r 

— ? ,«? (f 

4 I. 

r ■ / 

(13 mm) 

— Hr*-'" r* 

(25 mm) 


f 35*7/9" 
(911 mm) 


** mm) 

34*1/8" 
(967 mm) 

END VIEW 
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FRAMING - FLASHING - COLLECTOR MOUNTING 


I - SHIPPING AND PACKING LIST 
Package i of 1 Contains 

I - Assembled solar collector 

II * SHIPPING DAMAGE 

Chech unit for shipping damage. Contact the last carrier immediately 
if any damage is found. 

III * GENERAL 

These » nstructions are intended as a general guide and do not super- 


mounting angle and piping sequence. This instruction outlines one 
typical method of framing and installing the solar collectors. Other 
designs can be substituted if the basic guidelines within the instruc- 
tion are followed. Figure 1 illustrates a typical residential 

application. 

V - SOLAR COLLECTOR 

The collectors must mount on o watertight roof. Roof construction 
must be adequate to support the collectors and mounting frame 
Solar collectors must be instated with the flow tubes in tho vertical 
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position, Figure 2 illustrates details for a typical mounting frame. 
Install the frame and tolar collectors at follows: 

1 • Cantor sleepers over trusses and secure to roof. Figure 3 shows 
the sleeper flashed into the roof. 

a * Length of sleepers required for a single row of collectors is 
86*1/2 inches. 


b • Length of sleepers required for two rows of collectors is 
162*56 inches. 

2 * Figure 4 illustrates typical framing construction for one row of 
collectors. Figure 5 illustrates construction for two rows of coliec- 
tors. 2" x 8" dimentional lumber is utilized. 


USE 2" x 8" DIMENSIONAL LUMBER 
FOR MOUNTING FRAME 


X" EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 
PLUS • INCHES 



SECURE BASE FRAMING TO 
SLEEPERS WITH LAG BOLTO 


DRILL DRAIN HOLES' 
IN THE BOTTOM OF 
MOUNTING FRAME 
(3 4" on 24‘* centers) 



SLEEPER 


DETAIL OF 
BOTTOM 
OF FRAME 



< 

B 

C 

D 

E 

F 

inches 

86 V? 

68 1/2 

6 1/4 

6*3/4 

6*1/4 

3/4 

mm 

2197 

1740 

169 

171 

159 

19 


MOUNTING FRAME FOR SINGLE ROW COLLECTORS 


FIGURE 4 



A 

B 

c 

D 

E 

F 

G 

H 

inches 

162-5/8 

68-1/2 

6*1/4 

6-3/4 

6*1/4 

3/4 

6 

5 

mm 

4131 

1740 

159 

171 

159 

19 

152 

127 


"X” EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 
PLUS 8 INCHES 


USE 2" x 8" DIMENSIONAL LUMBER 
FOR MOUNTING FRAME 


DRILL DRAIN HOLES * 
IN THE BOTTOM OF 
MOUNTING FRAME 
(3 4" on 24" centers) 



- f / 

,* DETAIL OF 

60 r I OM OF 


or r ah oi 

MIDM 1 

BASE FRAMING 


FRAME 

MOUNTING FRAME FOR DOUBLE ROW COLLECTORS 

_____ 


A-4 



3 • Portion firat collector 4*7 B inches from end of frame and then 

maintain 1/8 inch between remainder of collectors. Refer to Pig* 
ure 6. Secure collectors to frame with lag bolts (4 per collector). If 
desired the inside spacing could enclose the supply and return 
header runs where they penetrate through roof, 

NOTE . Sofarcpllectors can ha piped individually as they are set orif 
working area permits , piped after all collectors are set , 

4 -The temperature control system has a sensor which secures 


1/8" (3mm) EXPANSION _ 

TOLERANCE BETWEEN 
COVER FRAMES^-*^^ 


directly to one absorber plate. Remove the collector frame from 
desired collector and install the sensor in the center of absorber 
plate, Refer to manufacturer's installation instructions. Drill a 
hole through collector cabinet and route wiring to sensor. 

5 - Afterthe system has been leak tested and the insulation has been 
installed on outdoor piping, flash the frame and solar collectors 
as illustrated in Figure 7. This flashing prevents air flow around 
collectors minimizing convection losses. This trim can bolt 
directly to the collector frame. 


SOLAR ^ 55 555S5 
COLLECTOR ^ 


SOLAR 

COLLECTOR 


— SLEEPER 


SPACE COLLECTOR 4-7/8" (124 mm) 
FROM SIDE AND SECURE TO 
STRIPPING WITH LAG BOLTS 


/ LAG BOLT 
(one per corner) y 


INSTALLING COLLECTORS IN 
MOUNTING FRAME 


BASE FRAMING- 


FIGURE 6 


4-7/8" .J 
(124 mm) 1 


-T /DETAIL OF 
I / MOUNTING 
1—/ FRAME SIDE 


SECURE 1" x 2-1/4" TRIM STRIPS- 
BETWEEN COLLECTORS 


1" x 10 TRIM COVER 




•1" x 6" TRIM 


SOLAR 

COLLECTOR 


SOLAR ^ 
' COLLECTOR 

SOLAR 
COLLECTOR 




1 " x 6" TRIM 


MOUNTING FRAME- 


(1 " k 10 ) HUM rovi 


^-SLEEPER 

— COVER FRAME 
MOUNTING SCREW 
(1/4-20 x 5/8 HHMS) 


SICIJIU 1 RIM TO ('01 1 1 ('I OR 
Willi ( OVI II I KAMI 
MUUNIINu SCRI WS 


DETAIL OF GLASS 
BOTTOM \ 

TRIM COVER \ 


BASE FRAMING- 


rW" r "lW 

f |\ 

J?77r,7,p 


'■siivm hum 
TO MOUNTING 
FRAME WITH 
WOOD SCREWS 


INSTALLING TRIM FLASHING 


FIGURE 7 


Ul <ilNAL . , 

° Ult QUAia f 
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TIGHTEN NUT USING TWO WRENCHES 


FIGURE 12 

2 - Soldered Connections 
a - Cut the pipe to size, 
b - Remove burr, 

c - Fit tubing into coupling maintaing a tight and proper clear- 
ance, See Figure 13, 
d - Use minimum 95-5 rated solder, 

e - Make joint usi ng proper amount of heat to draw solder in joint, 
f - Cool and clean the joint with wet cloth, 


COUPLING 


FIGURE 9 

c - Flare tubing with a flaring tool as illustrated in Figure 10, 




SIDE VIEW 


MAINTAIN A UNIFORM AND 
TIGHT CLEARANCE 


FinuRi n 



INSERT TUBING TO DEPTH GAUGE 
AND TIGHTEN THE FLARING CONE 

FIGURE 10 


1 - The solarcoMectors can be assembled in parallel, series or series- 
parallel combinations. Figure 14 illustrates various sequencing 
arrangements. The supply header It always positioned at the 
bottom side of collectors while the return header is on the top, 

NOTE * For residential applications, no morn than two vollet tuts 
should he connected in series 

TABLE 1 

APPLICATION SIZE 

Single family heating and heatinq/cooling M/4" (38 mm) 

Multi-family heating and heating/cooling 3" (76 mm) 

Com me rcial heating and heating/cooNnq 4" (102 mm) 
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2 * Tabic 1 lilts Information for sizing headers, 

3 • Avoid dissimilar metals. Where copper piping connects to dff- 


ferent piping materials, dielectric Insulating couplers should be 
used to prevent corrosion. 
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SERIES - PARALLEL “Z" FLOW 
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PARALLEL GROUPS IN SERIES FLOW 


FIGURE 14 


C bmlalUiliov) ef Piling 

1 Remove the plug from finch end of solar r -ollnctot 

2 The collector either pipes to another collector or Into n header, 
The 1/2 inch copper tubing, must bo hold provided. 

o • Figure 15 illustrates two solar collectors piped in series. Install 
a flare male elbow at the bottom collector and a flare male 
Mtaighl connection at the lop cniloctoi 
b Aim jot It ►(Weal lo 1 7 time lilting mu*;l he sohleied into each 
hem lm ni M\ tin h mlnivala Install a (lain male elbow at the 
collector and connect piping os shown In Figure 16. In a two row 
parallel application, the return and supply headers can ho piped 
according to Figure 17 to minimize collector spacing. 

3 - Route the supply and return headers into tho Interior of building 

and then flash completely to waterproof the opening. 


TOP SOLAR COIUCTOR 




f>" 

{152 mm) 
MINIMUM 


lUJ 

£ 


^ t> I RAKiin f LAMP CONN LOTION 
FLARED MALE ELBOW - 

-FLARE NUT 

?<1" (610 mml- 

\ !' 


1 


1/2" (13 mm) TUBINC 


v 

A f 


FLARE NUT 



BOTTOM SOUn COLLECTOR 
CONNECTING TWO COLLECTORS IN SERIES 1 
rgureTT 
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4 * An air bleed valve must be installed at each and of the return 
header for the top row of collector cells. Solder a sweat to flare 
fitting into the ends of return header. Connect a short length of 3/8 
inch tubing to flared connection and then secure to a “B” valve 
with a nut and ferrule. Refer to Figure 18. 



FIGURE 18 



5 - Leak test the installation thoroughly and make any needed re- 
pairs. Insulate all outdoor piping with 3/4 inch thick foamed plas- 
tic insulation. Waterpoof outdoor pipe insulation with two coats 
of plastic finish reinforced with glass mesh. Install per manufac- 
turer's recommendations. 
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MAINTENANCE 


VN - MAINTENANCE 

1 * If Che glass cover becomes dirty, clean the glass using a soft clean 

cloth, mild soap or detergent and clean rinse water. Alkalies can 
stain the glass if allowed to remain in contact too long, 

NOTE - The collector surf see temperature can burn, Handle solar 
collector with caution. 

2 * Use rubber gloves when handling solar collector to avoid finger 

prints on glass. 

3 * To replace the glass, remove the collector as shown in Figure 1 9 

and dismantle according to Figure 20. To re*assomble frame, 
insert the glass sheets and new gaskets into side pieces making 
sure the glass is centered and the ends are even, Next insert the 
glass into th* end pieces and secure with existing screws. Use 


sealer compound on corner joints. 

• To replace an absorber plate refer to following sequence and 
Figure 21. 
a - Drain collector, 
b - Remove collector frame. 

c * Remove plate seal and gasket on each end of collector, 
d • Disconnect flare fitting on each end of collector, 
e* Remove 6 screws securing absorber and left plate from 
cabinet. Avoid touching coating on plate, 
f * When re-assemblying absorber plate, tighten screws between 
10 lbs and 15 lbs torque. 

- The ethylene glycol/water mixture should be checked once a year 
by your Lennox service organization for proper freeze protection 
and inhibitor level. 


Hit tu HlV\t. i MHINm 
I H AMI till tilth It IH 


REMOVING COVER FRAME 


FIGURE 19 


INSTALL SEALER STRIP AROUND 
PERIMETER OF NEW GLASS 


SEAL COMPOUND 
ON CORNER JOINTS 
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PURGE UNIT HRW-1-30 


The HRW-1-30 is an air to water heat exchanger. The finned tube coil 
and the blower are mounted in a cabinet designed for outdoor installation. 

The air is drawn in through the bottom and exhausted out the top of the 
unit. When connected to the collector outlet line, the purge unit will lower 
the fluid temperature. The unit is rated at 2000 CFM and should dissipate 
100, 000 Btu's per hour. 

Maintenance 

At the beginning of each heating or cooling season the system should be cleaned 
as follows: 

A. HRW-1-30 Unit 

1. Clean and inspect both sides of coil. Coil may be flushed with 
water hose if necessary. 

2. Oil outdoor fan motor: always relubricate motor according to 
manufacturers lubrication instructions on each motor. If no in- 
structions are provided, use the following as a guide. 

a. Motors With Oiling Ports - Prelubricated for an extended 

period of operation. For extended bearing life, relubricate 

* 

with a few drops of SAE No. 10 non-detergent oil once eveiy 
two years. 

b. Motors Without Oiling Ports - Prelubricated and sealed. No 
further lubrication required. 

3. Visually inspect all connecting lines, joints and coils for evidence 
of fluid leaks. 

4. Check all wiring for loose connections. 

5. Check for correct voltage at unit (unit operating). 
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APPENDIX B 


STORAGE SUBSYSTEM 


SK-142050 Storage Tank Installation Drawing 
(sheet 2) 










APPENDIX C 


AUXILIARY ENERGY AND SPACE 
HEATING SUBSYSTEM 


Gil Series Furnaces 


CW3-45 


Series Coils 
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PARTS ARRANGEMENT 



PILOT 


FILTEH 


Model No 


14 in 

(356 mm) 
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PAGE 4 
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FLUE PIPE 


BURNER ACCESS PANEL 


FAN/LIMIT CONTROL 


AG A RATING PLATE 


GAS V Al Vi 


BURNERS 


BLOWER BELT 


BLOWER 

(BELT DRIVE SHOWN) 


MODELS 

G11 (Belt Drive), G11D2. G11Q3, G11Q4 AND 
G11Q5 (Multi Speed Direct Drive) SERIES UNITS 


DIMENSIONS 


BLOWER MOTOR 


BLOWER ACCESS PANEL 


•OUT! INF OF RETURN AIR OPENING 


TABLE OF CONTENT', 

START uP - OPt R AT iCN — AOjLSTME'iT 

ANNUAL MAINTENANCE . . 

REQUIREMENTS - APPLICATION - INSTALLATION 
INSTALLING SELT DRIVE BLOWER MOTOR WIRING 


HEAT EXCHANGER 


17 3/4 in 
(451 mm 
OPG 


TOP VIEW 


DIMENSIONS 


LINERS 


WIRING MAKE-UP BOX 


FRONT VIEW 


26-1/8 in. 
(664 mm) 


d2 in 
(559 mm) 


SIDE VIEW 



START-UP AND PERFORMANCE CHECK LIST 


Job No* Date 

State 

State 

__-Serviceman 


I Job Name 

Job Location-*, City 

Installer City 

Unit Model No — - Serial No. 

HEATING SECTION 

Electrical Connections Ti0bt?D 

Supply Voltage Blower Motor Amps 

Blower Motor H.P 

Blower Motor Lubrication 0X7 D 

Gas Piping Connections Tight & Leak-Tested □ 

Fuel Type* NaturaDQ Propane? O 

Ftjrniico BTU Input _ 

, i i! l h *Jii. ’) 


Regulator Pressure (3,5 Factory Setting, Nat. Only) 

Air Shutters Properly Adjusted (Propane Only)? □ 

Flue Connections Tight? D Proper Draft? O 

Fan Control Setting (90° Factory Setting) 

Limit Control Cutout Temperature Rise 

Filters Clean 8t Secure? □ 

THERMOSTAT 


fcVAftY- UP ~ UPFbAriUN - Adjustments - maintenance 

) - START-UP AND OPERATION 

CAUTION: Before proceeding with fighting instructions, make sure 
that the main gas valve and pilot valve at unit have been dosed for at 
least five minutes and that room thermostat is at lowest setting, 

A - To Light Unit 

Refer to lighting instructions on A.G.A. rating plate. 

B - Burner Operation 

1 - After pilot is lighted, set thermostat at desired temperature, 

2 - If during normal operation pilot goes out relight according to 

instructions on A.G.A, rating plate. 

II - FAILURE TO OPERATE 

if unit fails to operate check the following: 

1 - Is thermostat calling for heat? 

2 - Is main disconnect switch closed? 

3 • Is there a blown fuso? 

4 - Is filter dirty or plugged? Dirty or plugged filters will cause unit to 

go off on limit control, 

5 - Is gas turned on at meter? 

6 - Is pilot lit? 

7 - is manual main shut off valve open? 

III - ADJUSTMENTS 
A • Fan and Limit Control Settings 

1 - Limit Control - Do not adjust from factory settings, 

2 - Fan Control - Refer to Figure 1 to determine the type of control 

used on this unit and the correct setting, 

B - Air Chuttors (if Used) 

The Gt 1 is not factory equipped with air shutters, If air shutters are 
des.red, the optional G1 1 Propane Changeover Kit must be ordered. 

Minor adjustments for flame lifting, burner noise, etc., may be 
necessary, Refer to Figure 2. 

C - Proper Gas Flow 

To check for proper gas flow to combustion chamber, determine btu 
input from the A.G.A. rating plate. Divide this input rating by the btu 
per cubic fool of available gas. Result is the number of cubic feet per 
Lour imiimed Determine the flow of gas through gas meter for 2 

■ '..iff* , t , I |M, iv I v 3« In *JI I the lu»uh lluw of g.i* to builiui 

( » it ' P * ■* * 

n i\ » V'Opent* 

HryuLitO' I’rrv.nn* t h w» o,itni 1 1 ol 1 R •» w C ) 

* / **; Ntmoiit 

/ djust belt lensinn so that belt is as loose as possible without allow* 

ing slippage. See Figure 3. FIGURE 2 


XMt—z □ 
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letrxnj ro 
TYPE I VJ 

/ 


, MOVE FAN CONTROL LEVER TO ITS 
LOWEST SETTING TO PUT BLOWER INTO 
CONTINUOUS OPERATION 
TO RETURN BLOWEft TO INTERMITTENT 
OR AUTOMATIC OPERATION MOVE FAN 
CONTROL LEVER TO 90° 


MOVE FAN CONTROL *EVERS TO THEIR 
LOWEST SETTINGS TO PUT BLOWER INTO 
CONTINUOUS OPERATION 
TO FtETUriN BLOWER YO INTERMITTENT 
OR AUTOMATIC OPERATION MOVE FAN 
CONTROL LEVERS TO APPROXIMATELY 
1| 5 o "ON" AND 90° "OFF* 
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TYPE III 


TYPE II 

MOVE FAN CONTROL LEVERS TO THEIR 
LOWEST SETTINGS TO PUT BLOWER INTO 
CONTINUOUS OPERATION 
TO RETURN BLOWER TO INTERMITTENT 
OR AUTOMATIC OPERA! ION MOVE FAN 
CONTROL LEVERS TO APPROXIMATELY 
116° "ON" /IND 90° "OFF" 


FIGURE 1 



ORIGINAL PAGE IS 
OP POOR QUALITY 
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PLACEMENT OF THE RMOME TF RS FOR TEMPERATURE RISE 


FIGURE 4 


FIGURE 6 

2 Multi Speed Direct Drive (C11D2. G11Q3, G11Q4 ana G11Q5 
units I Wire motor to higher or lowei speed according to unit 
wir,. o diagram 

Repeat tittv of these procedures until desired setting in this range 
is obtained 

IV ANNUAL MAINTENANCE 

At the beginning of each heating season, the system should be 
checked as follows 

A Blower 

1 Checlf and clean blower wheel 

2 Lubricate blower motor 

Always reluhncate motor according to the manufacturer's lubn 
cation instructions on each motor If no instructions are provided, 
use the following as a guide 

a Mot 's Without Oiling Ports Prelubricated and sealed No 
further lubrication required 


FIGURE 3 


^PL ACE THERMOMETERS IN SUPPLY AND 
RETURN AIR PLENUMS-* 


F • Temperature Rite 

Adjust blower speed for proper air temperature rise listed on A G A 
rating plate To measure this temperature rise, place plenum ther 
mometers in warm air and return air plenums See Figure 4 Locate 
thermometer in warm air plenum where thermometer will not "see' 
heat exchanger, thus picking up radiant heat Turn up thermostat as 
high as possible to start unit After plenum thermometers have 
'cached their highest and steadiest readings, subtract the readings 
The difference should be in the range listed on A G A rating plate If 
this temperature is low decrease blower speed; if temperature is 
high, increase blower speed Refer to the following for adjustment of 
belt or direct drive units 

1 Belt Dnve tG 1 1 units! • Loosen nut on the blower motor housing 
and push motor up to r have belt tension See Figure 5 Remove 
belt as shown in Fig* V Then loosen motor pulley with Allen 
wrench as illustrated ... Figure 7 and open adjustable pulley to 
decrease blower speed or close to increase speed Refer to Figure 
8 

CA L T /O/V tie su re that Allen screw is lined up with flat side of motor 
shaft before retightening Adjust belt tension as outlined in "E Belt 
Adjustment 








FIGURE 7 


B Filter 

1 * Replace media in hammock type filter with 1 inch th;ck fiberglass 
of the tame size Refer to Figure 10 
C • Fan And Limit Control 

Check fan and limit controls for proper operation and settings For 
settings, refer to the "Fan and Limit'' section in this manual 


FIGURE 9 


FIGURE 8 

b Belt Dnve Motors With Oiling Ports - Add a few drops of SAE 
No 10 non detergent oil yearly. Refer to Figure 9. 

c Direct Drive Motors With Oiling Ports Prelubricated for an 
extended period of operation. For extended bearing life, relu- 
bricate with a few drops of SAE No. 10 non-detergent oil once 
every two years It may be necessary to remove blower as- 
sembly for access to oiling ports 

3 • Lubricate Blower Bearings (Belt Drive Models) 

a Bearings With No Fittings These bearings are prelubricated 
and sealed No further lubrication required. 

h Bearings With Grease Cups Grease cups are packed with lu- 
bricant Turn grease cups down about one turn yearly to relu- 
bricate boatings Use only special lubricant for refilling grease 
nips, such a* Gulf E or Lennox P 8 2638 (available through 
I ciinmi dralors) 

4 Bolt Drive Blowers Check belt for wear and proper tensions 

5 If blower speed has been altered during the cooling season, the 
unit should be adjusted for the proper air temperature ri se at the 
beginning of the heating season Refer to "Temperature Rise" 
section in this manual 


FILTER MATERIAL CLAMPS 
IN FRAME EASILY^ 


FIGURE 10 

D - Burner 

1 • Check gas pressure (both Inlet and manifold). 

2 - Inspect burners and clean, if necessary. 

3 - Check gas valve for proper operation. 

4 - Adjust pilot and main burner flame 

E - Electrical 

1 - Choc* all wiring for loose connections 

2 - Check tor correct voltage at unit (unit operating) 

3 - Check amp-draw on blower motor 

Motor Nameplate Actual 

F - Flue And Chimney 

1 - Check flue pipe, chimney and all connections for tightness and to 

make sure there is no blockage 

2 - Check unit for proper draft 


NOTE: See page I IT-8 for additional information. 
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DIMENSIONS 

(G11/G12 Cabinet shown with CW3-45 Coil) 

• \t • 




•OUTLINE G RETURN AIR OPENING 


OPERATIOM/BIAINTEWANCE 


I. OPERATION 

A. W«t«r Coil and Auxiliary Enargy Subayat am 

The CW3-45 coil can be used as either a heating or cooling coil 
depending on application, in a heating application, solar 
heated water in the coil serves as the first stage heat source, 
When the room thermostat demands heat, solar heated water 
ia circulated through the CW3-45 and the blower circulates air. 
If solar water heat is sufficient the thermostat requirement will 
be met, If sufficient heat is not available from the coil the 
thermostat will activate the second stage heat source, the 
auxiliary gas heat, to meet the heating demand. 

The CW3-45 coil is usable alternatively with a chiller system to 
provide space cooling. Chilled water circulated through the 
coil cools the system air being drawn through the coil by the 
blower. 

B. High Limit Switch 

A high limit switch, located on the downstream side of the coil 
provides overheating protection for the subsystem blower 
motor, If the temperature of air discharged form the coil 
reaches 140'F <60 C) the switch stops the water flow through 
the coil. No additional heat will be availoblo from the coil and 
the blower motor will not be subiected to excessive air temper- 
ature. 

C. Condensate Drain 

The condensate run*off drain <3/4 npt) needs to be connected 
only if the CW3-45 is usnd for cooling purposes. A condensate 
lino should be run from the stub at CW3 45 coil to an open 


; (Never connect the condensate drain fina directly to a 
waste line,! / 

D. Drain Plugs 

Two drain plugs are provided on the side of the CW3-45 coil for 
draining of the colt, One plug connects to the inlet water line 
and the other — the outlet water iine, 

II. ADJUSTMENTS 

A. Air Flow Capacitias 

Refer to Tables 1 and 2 for flow capacities relating external 
static pressure and blower air volumes for specific applied* 
tions, 

B. Fluid Pressure Drop 

Table 3 is four related tables which provide information to 
adjust actual pressure drops involved based on temperature 
and % glycol solution. 

C. Heating and Cooling Capacity 

Figure 1 provides performance standards which can be traced 
from supply fluid temperature to air volume to cooling capac* 
ity for cooling determination. Figure 2, for heating monitoring, 
shows resultant Btuh heating capacity based on water flow 
rato, inlet water temperature, entering air temperature and 
blower air volume. 
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Table 1 


Table 2 


BLOWER PERFORMANCE 
Q12Q4.1 10V FURNACE, CW3-45 
COIL AND SLAB FILTER 

External 
Static Pressure 
(In. H’OI 

i Air Volume (5) Various Spaadt I 

1 

Medium 

Low 1 

| CFM 


mi 

M 3/ S6C 

CFM 


0.00 

lama 

.682 

ran 

.602 

1088 

.614 

0.05 

IKE9 

.672 

PHI 

.505 

1081 

.510 

0.10 

HESS 

.668 

PEE] 

.587 

1070 

.505 

0,15 

■E3 

.645 

1FEE1 

.577 

BKHS1 

.498 

0,20 

IKEEEI 

.631 

PE3 

566 

BUM 

.491 

0,25 

[ 1305 

.616 

ma 

.554 

W.TF1 

,482 

0.30 

1271 

.600 

ma 

.543 

BI.T.HI 

.473 

U,4Q 

\mm 

.567 

ITiTiEl 

.517 

958 

452 

6.50 

iueei 

.533 


.487 

905 

.427 

1 U.60 II 1055 

.463 

365 

.456 


.399 


BLOWER PERFORMANCE 
G11Q3-82V FURNACE, CW3-45 
COIL AND SLAB FILTER 

External 
Static 
4 “Pressure 
(In. M’O) 

S Air Volume (CFM) 

(S Various Speeds 1 

High 

Medium 
Hlflh 

Medium 

Low 

Low 

1322 

fESPra 

as 


B2S 


as 


1 ooo 

mam 

.609 

See 

.569 

EES 

.470 


.395 

6.05 

IEEE 

.599 

mi 

.550 

eh 

.461 

Esa 

392 

0.10 

OSEE 

.588 

(RE 

.540 

B33 

.453 

819 

.3R5 

0.15 

ID3E 

.575 

ODES 

.529 

EIH 

.444 

807 

.381 

0.20 

\m 

.562 

IEEE 

■HIM 

EH3 

KSEB 

EES 

.375 

0.25 

IBEES 

.547 

IEEE 

.606 

ran 

.474 

ES0 

.368 

0.30 

ihee 

wee* 

ms 

.492 

EE0 

.413 

B33 

.360 

■■ESHMi 

1060 

.500 

EE3 

.464 

EEEJ 

.390 

vm 

340 

HI 

985 

.465 

BB 

.432 

EE3 

.363 

EH3 

.314 

0.60 

m 

427 

m 

.394 

EZ33 


697 

.282 

0.70 

m 

.389 

sm 

WMM 

!E33 

.302 

m 

.247 


B33 

.349 

EH3 

\ .315 

1 EE0 

.270 

FH71 

.208 


Table 3 


Tabta A: Ttmpw atura Corf action factor to bo MuV- 
tfeNad with fluid froiauro Drop at IOC f 

tisrci 


fluid; Watar 


[ time* 

Correction 

Facto? 

T 

C 

100 

^ 37 8 

1 OOO 

120 

48 9 

0 966 

140 

60 0 

0 831 

160 

n 1 

0 89/ 

160 

82 2 

0 R62 

200 

93 3 

0«fi? 


Tabla • | Cakutat ad P roaiora Drop Acraii Ai float* 
dontlai Solar CoH (20° a 13") |5M mm a 
>lf mm) 


Walar Tamp, - 100*f fliTC) 


GPM LSFC 

Meed Lo*» 1 

FT \ M*0 

mm - H*0 

60 

315 

341 

1039 

7 6 

473 

6 00 

1829 

too 

631 

1027 

3130 

16 0 

940 

21.27 

6483 


Tabte C; Co rt action factor to ba Multiplied With 
ttio Water Praaa uro Drop at 100 FiM-7 C) 
to pat Preature Drop for Ethytena Gy (col 
Solution (25% by Weight} 


1 Tamp 

Cdrnclion 

Factor 

•f 

C 

r" 40^^ 1 

4 4 

1.352 

50 

10 0 

1 296 

60 

16 6 

1 269 

70 

21 1 

1 704 

80 

26 7 

1 167 

90 

3? 2 

1 148 

100 

37 8 

1 111 

120 

48 9 

1 0u7 

140 

60 0 

1 037 

160 

71 1 ' 

1 000 

180 

82 2 

fl 981 

200 

93 3 1 

0 967 


Tabk D; Correction fedora to be Multiplied Whh 
the Water Preaaure Drop el 106 f |M,T 0 
to get Pleasure Drop for Ethylene Glycol 
Solution (30% by weight) 


Tamp 

' Correction 
Factor 

F 

C 


“ 4 ‘ 

^ ToTsf' 

50 

100 

1 926 

60 

156 

1 828 

60 

2B7 

1 621 

100 

37 8 

1 414 

120 

48 9 

1 310 

140 

600 

1 207 

160 

71.1 

1.138 ( 

190 

82 2 

1 0G9 

200 

93 3 

1 034 




III, MAINTENANCE 
A. CW3-45 Unit 

1. The CW345 slab filter, 18" x 25"x V {45? x 535 x 25 mm), is a 
disposable type which should be replaced ti&mi-annually or more 
frequently if circumstances require. Remove screw from top of filter 
bracket and lift filter assembly from cabinet. New filter installs with 
fibrous side away from auxiliary furnace unit. 

2. Inspect unit for evidence of coil leaks. 


3. Inspect condensate drain to insure free flow. (If used.) 

4. Inspect coil. The coil must be clean and free of any obstruc- 
tions. 

B. Auxiliary Energy Unit 

Refer to the Operation and Maintenance book accompanying 
the auxiliary energy unit for its proper maintenance require- 
ments, 
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HSATOG CAPACITY CHART 
Solar Coil of Residential Units 
Water Circulating Fluid 




APPENDIX D 

INSTALLATION OF DOMESTIC 
HOT WATER SUBSYSTEM 

40 Gal. Water Heater (page III- 15 ) 

5K142047 Preheat Coil 


70A 


Tempering Valve (page III-15) 
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APPENDIX E 


ENERGY TRANSPORT SUBSYSTEM 


Energy Transport Module ETM-1 
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ETM-1. Energy Transport Replacement Parts 


No. 

Item 

Manufacturer 

Type /Part 

Quantity 

l~r~ 

Pump 1 

Bell & Gossett 

60-11S, 1 1/4AA, 
l/4hp 

1 

I 2 \ 

Pump 2 & 3 

Bell & Gossett 

PR-1 1/4, 1/6 hp 

. 2 

3 

Heat Exchanger 

Honeywell 

SK-140184 

1 

4 

Expansion Tank 

Amtrol 

30, Diaphragm 

1 

5 

Air Separator 

Amtrol 

444-1 1/4 

1 


Air Vent 

Amtrol 

690 

1 

7 

Air Bleed 

Hammond 

1/8 Radiator 

2 

8 

Relief Valve 

Bell & Gossett 

480-45 psi 

1 

9 

Control Valve, Dual 
Diverting 

Honeywell 

V4331-A 1003 , 
(115 VAC) 

1 

1 10 

Circuit Setter Balancing 
Valve 

Bell & Gossett 

CB-1 1/4 

3 

11 

SDA Sensor Wells 

Mueller 

Bronze, 1 1/4 

4 

12 

Lift Check Valve 

Bell & Gossett 

BA- 1 1/4 

1 

13 

Swing Check Valve 

St ockham 

B-309-1 1/4 

2 

14 

Drain /Pill Valve 

Hammond 

710-3/4 

1 

15 

Ball Valve 

Hammond 

Sweat-1 1/4 

1 

~16 | 

Strainer 

Strong 

S-l 1/4 

1" 

17 

Low Level Indicator 
w/ Lamp 

F.W. Murphy 

20-PC, 50 psi, 
24 VAC 

1 

18 

Solar Control Panel 

Honeywell 

W968A 

i 


NOTH : 


See page Iv-2, IV-3 and IV-4 for photograph on ETM system 
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This page has been removed because of copyright information. For 
information on the PD Boosters and Series "60" In- Fine Centrifugal 
Pumps, contact Bell and Gossett, 8200 N. Austin Ave. , Morton Grove, 
111. 60053. 
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Selection Data 


I > * I •/ 9 1 


TYPE OF RADIATION 


OUTPUT 

in loort 



finned Tub* 
latebenfd tr 
Recant foml 

CiNYittort or 
Unit Hewlett 

SW 

CS 

SW 

cs 

m 

is 

15 

15 

B 

15 

15 

15 

IS 

30 

IS 

30 

15 

30 

IS 

30 

15 

HJ 

30 

60 

30 

30 

30 

60 

30 

60 

30 

60 

30 

60 

60 

60 

30 

60 

60 

90 

60 

90 

60 

SX-30 

60 

SX-30 

60 

SX-30 

60 

SX-30 

90 

SX-40 


IfllkMld 

C«l Iran 



SW 


IS 

15 

30 

30 


30 
30 1 90 


60 SX-30 90 

90 SX-30 90 


Avtrac* 


SYSTEM CONTENT IN GALLONS 


Cairo* Model Catrol Model Caliol Model Calrol Model 

30 60 90 SX-30 


cs 


100 

110 

120 

130 

140 


ISO 

160 

170 

180 

190 


200 
210 47 
220 45 
230 43 
240 41 



26 116 60 ISO 


23 111 52 182 

21 106 48 174 

19 102 43 167 

7 98 39 161 

6 95 35 155 



126 

372 

1G9 

114 

358 

171 

103 

344 

155 

84 

330 

141 

66 

316 

129 


E" : Gratis Summer-Winter hook up where boiler is used for heating, and supplying domestic hot water. Minimum boiler water temp, ot 150 F, is required 
H me rotes cold start hook up where boiler is usctHor heating only. MAXIMUM WORKING PRESSURE 75 PSI - OPERATING TEMP. 40'-240"F 


i*IS IXTROL = I0» FILL-TROL 


£30 EX-TROL 


110 FILL-TROL 


#M EX-TROL 


III FILL-TROL 


#T0 EX-TROL 


111 FILL-TROL 


EX-TROL TANKS 


Olameter | length | Shipping 
Inchti 


Dimensional Data 



EX-TROL COMBINATION PACKAGES 


Shipping 
Wt. Ibt. 


Specify fype and site required 



INCLUDES 

EXtROL 

Purger * 

Vent 

15 

i" 


30 

or 

y /700 

60 

VA" 



A 


HfrTROl WITH FILL-TROL 



Dio me; Tor 

Length 

Shipping 

no. 

Inches 

Inchef 

Wt. Ibi. 

m 

8 

14’/* 

6 

110 

n 

17 

10 

m 

n 

26 

15 

m 

15 

23 V» 

24 


FILL-TROL COMBINATION PACKAGE 


NCLUDES 



FTU-TROl 

Purger * 

Vent 

109 

110 
111 

1 “or 1 '/<’* 
1 "or 1 '/«" 
| 1 % M 

^ 700 



•Specify type and site required 



,F 

\ 
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W System Connection 



The EX-TRGL Tank is a modern, pressurized diaphragm- 
typo expansion tank tor all hot water heating systems* 

It is of welded steel construction; compact and neat In appearance* A rugged, 
flexible diaphragm of a material specially compounded for long life in 
hydronic service is the heart of the EX-TROt tank. 

This diaphragm separates system water from the (standard 12db.) air charge, 
assuring a permanent air cushion. Because the diaphragm permits the tank 
to be pressurized, the fFX-TROL tank can be smaller than conventional units. 

The EX-TROl Tank may be installed into a tee or any 
other suitable tapping anywhere on a hot water heating 
system. 

It may also be remotely located and piped to convenient point on the system. 

An 'deal cX4ROl installation is to screw it Into the bottom of an American 
Air Forger. A single W nipple serves as both pipe connection and mounting. 



The EX-TRGL Tunk tumrois expansion of hearing system water. See Figure 3 

A. When the system is first filled to the setting of the automatic fill valve, no water enters the EX-TROL Tank because of 
the charge pressure behind the diaphragm. 

B. When the system comes up to temperature, the EX TRQL tank receives the expanded volume of water. 

C. When the boiler water temperature rises to its maximum, the EX-TRCu diaphragm simply flexes against the air 
cushion. 


The American Air Purger continuously separates air from heating system water. 

It 1$ a one. piece cast iron chamber with two passages through which boiler water flows. Internal contours and baffles are 
designed for low flow resistance characteristics and efficient separation of the air from the water. 

The Air Purger should be installed horizontally on the main as close to the boiler as possible, It must be installed so that 
water flows through it in the direction indicated by the arrow. 



All models have tappings for installation of #700 Float Vents to provide com- 
plete continuous purging and venting, Spare tappings are also provided for 
easy mounting of an EX-TROL for expansion control or FILL-TROL for combining 
automatic fill valve and expansion control. 

EX-TROL system venting 

After initial purging and venting of air from the system more air will be re- 
leased from the water as it is heated, The American #700 Float Vent is an ad- 
vanced type valve designed for venting all hydronic heating and cooling 
systems. It has a unique construction which insures! Fastest Venting — Positive 
shut off — Venting through the complete pressure range ( 0 - 45 ) — long con- 
tinuous operation — Trouble free performance — No spitting or unsightly stains 
from leaking. No separate air chamber is required. 

Even with Air Purger and Float Vent installed on the main or mains, it is 
recommended the American //700 Float Vent to bo installed on each return 
at the elbow that drops to the circulator. 

While seldom required, it is also recommended that manual (key or coin type) 
air vents bo installed at high points on the radiation, ™ 7 



This page has been removed because of copyright information. For 
information on the Installation Instructions Ex- Trol Expansion Tanks 
contact Amtrol, 1400 Division Road, West Warwick, R. I, 02893. 


This page has been removed because of copyright information. For 
information on the Relief Valves -A>SME Valves and Fittings contact 
Bell and Gossett, 8200 N, Austin Ave . , Morton Grove 111. hOO^T, 
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Honeywell 


THE Y534A DUAL DIVERTING VALVE 
ASSEMBLY CONSISTS OF TWO VALVE 
BODIES WHICH ARE SWEATED TO- 
GETHER AND TWO POWERHEADS WHICH 
CONTROL EACH VALVE BODY SEPA- 
RATELY. WHEN ASSEMBLED, THE Y534A 
OFFERS FLOW CHARACTERISTICS 
WHICH ARE COMPATIBLE WITH SOLAR 
ENERGY SYSTEMS. 


□ Available for line or low voltage applications 
(specify when ordering). 

□ Assembly provides a flow capacity of 14 Cv 
(12 kv). 

□ Sweat copper end connections may be in- 
stalled without disassembling the valve. 

□ Manual opener for valve operation on power 
failure, Valve returns to automatic position 
when power is restored. 

□ Complete powerhead may be removed with- 
out breaking the line connections. 

□ Motor actuator may be replaced without 
removing the valve body or draining the 
system. 


R.L, 

9-77 (. 05 ) 



IMPORTANT 1 

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE .-jrtMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT MAV NOT MATCH THE LISTED SPECI FICATIONSS EXACTLY. ALSO, THIS PRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS. AND £OM6 MINOR DIFFERENCES IN PBRFOR- 
MANGE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


MODEL: 

Y534A~2*porition dual diverting valve. The two 
powerheads murt be atiembled to the two valve 
bodies which are shipped sweated together. 
Available for line or low voltage applications. 
TEMPERATURE AND FLOW RATINGS: 

Capacity Rating- 14 Cv (12 kvj. 

Maximum Closeoff Pressure-10 psi {69 kPa). 

Static Pressure Rating-125 psi (862 kPa). 

Maximum Fluid Temperature- 
Line voltage model-200 F (93 C). 

Low voltage model-240 F (115 Cj. 

Maximum Ambient Tomperature 125 F [52 CJ. 
ELECTRICAL RATINGS: 

Line voltage models - 

0.16 amps at 120V ac, 60 Hz, 

0.08 amps at 220/240 V ac, 50 Hz. 

Low voltage model - 

0.64 amps at 24V ac, 50/60 Hz. 

WIRING PROVISIONS: 18 in. (457.2 mm] leadwires 
and 1/2 in, conduit openings. 

LINE FITTINGS: M/4 in. rwoat (1-3/8 in. O.D.). 
DE-ENERGIZED POSITION: Port A normally closed. 
TIMING: Diverts flow in 30 seconds. 

MANUAL OPENER; Allows valve to be opened in case 
of power failure. Valve returns to automatic position 
when power is restored, 

DIMENSIONS: See Fig. 1. 

UNDERWRITERS LABORATORIES INC. LISTING 
APPLIED FOR. 


REPLACEMENT PAIvTS: 

O-ring Part No. 802344. 

Powerhead- 

Line voltage model-Part No. 1 30441 ARG. 

Low volume model - Part No, 1 30441 ARA. 

DETERMINATION OF WATER FLOW CHARAC- 
TERISTICS: The pressure drop in psi [kPa], equiva- 
lent feet [metres] of pipe, or feet of water [kPa] may 
be determined by calculating the flow rate, referring 
to Fig. 2, and using the following procedures, 

Pressure drop in psi [kPa] 

1 . Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph. 

3. Draw a line from the intersection to the left- 
hand edge of the graph and read the pressure 
drop in psi [kPa]. 

Pressure drop in equivalent feet [metres] of pipe- 

1 . Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line vertically to the top of the graph. 
Read the pressure drop in equivalent feet 
[metres] of pipe on the 3/4 in. pipe scale, 

Pressure drop in feet of water [kPa] - 

1 . Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph, 

3. Draw a line from the intersection to the right- 


hand edqo of the graph and read the pressure 
drop in feet of water [kPa] , 

continued on page 3 




WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS PROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 


1. Order number (specify line voltage or low voltage model}. 

2. Replacement part, if required. 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

VOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
K: ; lEYWELl, INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2VB) 
Iw, UR NATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 






FIG, 1-Y534A DIMENSIONS IN INCHES (MILLIMETRES IN BRACKETS) . 


PRESSURE PROP 

EQUIVALENT FEET OF PIPE (EQUIVALENT METRES OF PJPE| 

10 13 15 17 19 20 21 n 23 24 2$ 

Ml Ml |4*| |52|(5I| (9| |M( (67} f/J (73J (79J,,.. 


* 5(151 

a« 

hS 


rl [Mil iW, i6 V. A h it Aitio 

(0I3| (0.38) |*3| |0 88( (II) (I4| (I9( (19) 

(0 25) (0 5) (0 79| (10) |U| ft 5| |ll( 

FL OW MATE GAl/MIN |f/5| 
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1. Installer must be a trained, experienced service 
technician 

2. Disconnect power supply before connecting 
wiring to provont electrical shock and equip- 
ment damage. 

3. Always conduct a thorough checkout when 
installation is complete. 


ASSEMBLY 

Each powerhoad controls each valve body separately. 
To assemble a powerhoad to a valve body, place r.n 
Oring in the circular slot on the top of the valve body 
(Fig. 3). Assemble the powerhoad to the valve body by 
placing the manual opening lever on the powerhoad in 
the MAN. OPEN position. 

Align the powerhoad by fitting the hex head screw 
on the bottom of the powerhoad into the hole on the 
top of tho volvo body. The guide pins and the position- 
ing pin in tho powerhoad should fit the holer, in the 
valve body. Tighten securely and repeat this procedure 
for tho other powerhoad and valve body. 



FIG. 3-rOWERHEAD MUST RE ALIGNED TO 
THAT THE GUiDS PINS AND THE POR- 
TIONING PIN IP) THE rOWSnilSAO FIT THE 
HOLES IN THE VALVE BODY. 


MOUNTING 
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Thf ;alv* may be mounter! in any position on a ver- 
tical line. If valve is mounted h arizontally, the powerhead 
mutt be even with or above t) e center line of the pipLig. 
Make sure that enough room is provided above the 
powerhead to remove the cover for servicing. See Fig, 4. 

The 3 fittings or ports of the dual diverting valves are 
labeled on the bottom of the valve body castings. Port A 
is connected to the purge coil piping and is closed when 
the valve is de-energized. Port B is connected to the 
system bypass and is open when the valve is de-energized. 
Port AB is the inlet and is open at all times. See Fig, 4, 


SWEAT COPPER MODELS 

1. Use new, properly reamed pipe, free from dents 
or corrosion. 

2. Place valve onto the pipe. Set the manual opener 
lever to MAN. OPEN before applying heat. This will 
protect the plug inside the valve by removing it from 
the heat. 

3. Sweat joints keeping the outer surface free from 
solder. DO NOT use silver solder because of the high 
melting temperatures required. 


TO INSTALL REPLACEMENT POWERHEAD 

IMPORTANT 

Installation of new powerhead does not require 
the removal of the valve body from the pipe line. 
It is, however, necessary to drain the water from 
the system before beginning the installation. 


1. Disconnect the valve from the electrical power 
source and remove the conduit connections if fitted. 

2. Place the manual opening lever on the old power- 
head in the MAN. OPEN position, 

3. With the cover off, remove the 4 screws securing 
the powerhead to the valve body. Remove the old O-ring 
from the valve body. 


4. Place the new O-ring in the circular slot on the top 
of the valve body, 

5. Install the new powerhead - 

-Place the manual opining lever on the new 
powerhead in the MAN. OPEN position. 

-Align the powerhead by fitting the hex head 
screw on bottom of powerhead into the hole 
on top of valve body (see Fig, 3). 

6. Reconnect electrical connections. 

Inspect the powerhead installation and the valve body 
to insure that all connections and adjustments have been 
correctly made. Adjust the thermostat or controller con- 
nected to the valve so the valve runs through its cycle. 
Make sure the valve runs smoothly and positively from 
dosed to open to dosed again. 


WIRING 

All wiring must agree with local codes and ordinances. 
See Fig. 5 for a typical wiring hookup. 



/l\ ?4V TRANSFORMER USEO ONLY WITH LOW VOLTAGE POWERHEAD 


FIG. 5-TYPICAL WIRING FOR Y534 DUAL DI- 
VERTING VALVES. 



iyj k ioN» 


On 24 volt systems, never jumper the valve coil 
terminals, even temporarily. This may burn out 
the heat anticipator in the thermostat. 


OPERATION 

AUTOMATIC OPERATION 

When the valve is energized, port B, the bypass, closes 
and port A opens. Port A closes by integral spring return 
when the valve is de-energized. 
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MANUAL OPERATION 

The motorized dual diverting valves (two with each 
aawmbly) can be opened manually by lifting the manual 
opener lever over the stop and pushing slowly and firmly 
to the MAN, OPEN position. The stop permits the valve 
to be locked in the open position. The valve will return 
to automatic position when the valve is energized. 

CHECKOUT 

1. Lower the set point of the high limit controller 
below the temperature of the collector fluid. 

2. Observe that port A of the valve should be open 
and port B of the valve should be closed. 

3. Raise the set point of tho high limit controller 
above the collector fluid temperaturo, 

4. Observe that port A of the valve should close and 
port B of the valve should be open. 


SERVICE 

This valve should be serviced by a trained, experienced 
service technician. 

1. If the valve it leaking, check ttf tee if the O-rings 
need to be replaced, 

2, If the gear train is damaged or the motor it burned 
out, it is necessary to replace the entire powerhead 
assembly. See INSTALLATION. 


NOTE: Honeywell zone valves are designed and tested 
for silont operation in properly designed and instal- 
led systems. However, water noises may occur as 
a result of excessive water velocity or piping noises 
may occur in high temperature (over 212 F [100 C] ) 
systems with insufficient water pressure. 


j’fONEYWELL MINNEAPOLIS, MINN~ lifMOS INTERNATIONAL Sales Offices in all principal cities of tho world Manufacturing in 
Australia, Canada, Finland, Franca, Oritwny. Japan, Mexico, Netherlands, Spain, Taiwan, United Kinqdom, USA 

PRINTED IN U S A. 
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Tills pago has been removed because of copyright information. Fo 
Information on the Flo-Control Valves contact Bell and Gossett, 
8200 N, Austin Ave, Morton Grove, 111, 60053. 

Additional pages have been removed because of copyright 
information. For information on the Circuit Setter 
Balance Valves contact Bell and Gossett, 8200 N. Austin 
Ave., Morton Grove, III. 60053. 


SCREWED CAP 


SEE PAGE 3b FOR PRESSURE-TEMPERATURE RATING. 

— SERVICE FEATURES — 


5 BRONZE VA1VES 


Recommended for prevention of backflow in general services. • Solder ends 
recommended for non-flammable liquids or gases with Types K, l, and M 
copper tubing. 


NO. IPSBCNFTION 


ASTM spec. 


HINGE PIN 
'♦T'T SIDE PLUG 


*Not Shown 


& 


+B-309, SOLDER ENDS 


SIZE I WGT. 


% .4 1 % 


l‘%2 


2 Vi 

IV* I 2.0 I Wii 


3/32 

3 l A"‘ 


tSaturated Steam Pressure for Solder End 
Valves Should Not Exceed 15 PSI. 
‘Piping Make-Up Dimension 


B-319, THREADED 


SIZE I WGT. 
































SIZES V thru 3 M 

OPERA TING PRESSURES AND TEMPERA TURES CONS T RUCTION 

Constructed of high tensile AS T M A126 Class B semi steel with blow off co*?ec 
lions en 1 easily removable cylindrical scieens A tapered seat allows the jtciten 
to be self aligning and assures a perfect fit 2* * and 3 sues fiive a ftvj'd 
blow off covet Strainer with gssketed blow off plug and streight thread a. ait 
able in 1 V thru l sue 18 8 stainless steel screens 


MILITARY SPECIFICATIONS 

Model with gasketed blow off plug conforms to Mil S 16?93f Type 1. Style Y, 
Class ?f>0 when equipped with a biass plug in the blow off connection State 
service when ordering 


BLOW-OFF OUTLETS: PACKAGING 

NP T tapped in sues specified on dimension table Not normally furnished Screwed strainers in sues thru l can bt* packaged m multiple unit cartons 

plugged for certain industries Write for specific information 
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Piessure Monitoring 
SWICHGAGES 


1’hc' •> rugged pressure monitoring SWICHGAGES" are 
designed for any critical pressure control function 

in , cm mended specifically for safety shutdown on oil 
i l irrigation and industrial engines or as alarm sys- 
i c onstruction equipment, trucks and marine en- 
gines 

Offers constant visual Indication. 

lh ■ . instruments offer a constant visual indication of 
■ iit.c n cif your lubrication system, or any other vital 

pi. .Mires on your equipment Their precision construc- 
ti nets the specifications of those applications which 
n qu i r c ,i higher degree of accuracy and dependability 
available In moat standard 2 diameter 
instruments 

A ' I IGAGE performs the job of two ordinary mstru- 
n i, gauge and a switch) thus this instrument greatly 
re i luc . . necessary inventory and installation time 

In addition each instrument is available with a lockout 
valine to hold the indicating pointer away from the 
hut down contact for start-up When the oil pressure 
reaches the normal opeiatmg level, the lockout is au- 
tomatically disengaged 

Durability 

I Hc> entire working mechanism of the SWICHGAGE" is 
I'.sembled completely independent from the case and 
therefore is not affected by case damage or abuse in 
normal operation Also, all moving parts are machined to 
c lose' tollorenceand many parts are interlocking to retard 
: image from vibration or shock The unique design of 
the diaphragm and bearing plate prevent normal over- 
pies ures from harming the accuracy of the instrument 

Model 20-P-7 

This model features a tamperproof " front adjustable 
nt.u'i which can beset with an Allen-Head wrench (also 
available with standard screwdriver adjustment — 
spe ify) and a pushbutton for lockout 

Model 20-P-27 

do mounted micrometer — adjustment type contact 
: ew and convenient side lockout are features of this 
hkJc I It also has a stand-off ring which holds the instru- 
ment away from the panel to give access to the contact 
uiju .tir.ent and lockout pushbutton 

Warranty 

Like all Murphy instruments. Pressure SWICHGAGES' 
Lorry a full one year warranty against defective 
materials and workmanship Consult the Murphy Service 
department for product repairs 

CONTACT RATINGS: ,> amp " 30 v a r ? amp " 30 v d c 
SHIPPING WEIGHTS: 20 P-7 7 8 0/ 20-P-27 13OZ 


Bulletin 0 r> 
Revised 6 ' 
Catalog Sect' 
Clas; 


Model 20 P 

20-P-27 


Pafenl no 137*718 



COMPATIBILITY: These simple one-wire fo qr» 

SWICHGAGES are compatible with all Murphymatic 
trols and can be used with any Murphy Nerve Center 

• To interrupt ignition circuit Section 25 

• To start and start stop engines Section 40 

• To start and stop elec trie motors Section 4‘ 

• For fuel shut-off — Section 55 


SPECIFICATIONS 

A. PORT: Machined from brass bar stock. It is accurately 
threaded for connection to the pressure line. Together 
with the diaphragm, it forms the pressure chamber. 

B. PULSATION DAMPENER: A restricting orifice designed 
to minimize hydraulic shock within the pressure transmit- 
ting fluid, preventing undesirable pointer chatter. It is ac- 
cessible for cleaning, or removal 

C. DIAPHRAGM: Beryllium copper, procured to very close 
physical and metallurgical recs. The material is die 
formed and close control heat treated to insure consistent 
reliability. Each pressure range is designed to operate 
well below its maximum capability In order to maintain long 
life and consistent reliability. 

D. MOUNTING PLATE: Machined from brass bar stock. The 
mounting plate performs threefold function. First, together 
with the port, clamps back diaphragm in position. Second, 
it provides a strong back stop for the diaphragm, thereby 
preventing damage should the gauge experience high over 
pressure Lastly, it also provides a stable platform upon 
which to mount the pointer post and the mechanism which 
amplifies the diaphragm movement into pointer travel. 

E. RECAL SCREW: Provides a measure of adjustment to 
compensate for wear or disturbances that may result if 
gauge is operated in unusually severe environment 

F. BRIDGE PLATE: Tempered nickel silver provides '■'orro- 
siori resistance and dimensional stability. 

G. SPRING ANCHOR & POINTER ZERO STOP: Stainless 

Steel. 

H. POINTER: Tempered nickel silver for length and corro- 
sion resistance. It is mounted on a machined brass post. 
The return spring is helically wound of spring temper stain- 
less steel, 

J. CRANK ARM: K-Monel. Senses and amplifies diaphragm 
movement and transmits it to the pointer. 

K. BEARING PLATE: Beryllium copper. Provides fulcrum for 
crank arm. It is free to lift off the bridge plate should the 
pointer be restrained by stationary contacts, etc. it returns 
to original position when strain is relieved. 

L. JOINT AND SEAL: The carefully designed peripheral 
edges of the diaphragm and port, and the radiused channel 
in .he mounting plate provide consistently accurate parts 
alignment. The annular solder channel provides optimum 
conditions for producing a combination structural joint, and 
seal, with maximum integrity. 
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DESCRIPTION 

MODEL 

NO* 

RANGES 

T Dla. Pressure SWICHGAGE* 
Front Contact — No Lockout 

2C UP 

0-30, 0-75, 0-100 p si 
0*150, 0-200, 0-300 p s i 

20-P w/Front Lockout 

20-P-7 

All Ranges 

2" Dla. Pressure SWICHGAGE 
Side Contact — No Lockout 

20-P-75 

0-30, 0-75, 0-t00psi 
0-200, 0-300 p.s i. 

20-P-76 w/side Lockout 

20-P-27 

All Ranges 

2" Dla Vacuum SWICHGAGE’ 
Hl-Lo Contacts — No Lockout 

2Q-V-2 

2Q-V-3 

0-20 inches Vacuum 
0-30 inches Vacuum 


OPTIONAL EXTRAS 

Additional Contact (except 20-V) add-HL All Ranges 

"C" Contacts — 2 wire ungrounded (Not avail w/Lockoul) 

Circuit (rated 1 amp la 12SV A C.) add-C All Ranges 

Illumination slots. (Front contact only) add-1 All Ranges 

Also available In explosion prool case — see bulletin No EX-5828 Available on 
front contact models only 


murphii 


"DEVELOPING SOLUTIONS TO YOUR MONITORING & CONTROL PROBLEMS" 
Write us today for a no-obligation recommendation 

P.O. BOX 45248 • TULSA, OKLAHOMA • 74145 • 918 (627-3550) 



W MLJHMmy MANUfAL TuRf R iNl 
ViJflPHV SlitirMlRM [i.vih' r »N 
VuHPhy SAM In » VW*Tl">* ! jl CAlttOUN'A 
f RAN* VV VtlttPMY llMilfcH 

PO Bor 45248. TUIftH. Oklahoma 74146 911 127 3560 

PO Box 36638 Moulton Tcxat 77036 713 664 4393 

f'O Box 788 Palmdale California 93560 905 947 7104 

178 High Slract Teddtnglon Middlatex England 01 977 0193 
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W968A SOLAR CONTROL PANEL CON- 
TAINS A DIFFERENTIAL TEMPERATURE 
CONTROLLER, TRANSFORMER, AND 
SWITCHING RELAYS WHICH CONTROL 
EITHER A 3-PUMP, 2-VALVE OR A 2- 
PUMP, 4-VALVE SOLAR HYDRONIC 
HEATING SYSTEM. 


0 Manual AUTO-STOP-ON switches aid in 
installation and provide emergency control 
of the heating system. 

□ Available with lights that indicate the 
operating mode of *he system when manual 
switches are in the AUTO position. 

□ Plug-in type switching relays are easily 
replaceable. 

□ Ample terminal connections make wiring 
hookup convenient. 

□ Collector set point potentiometer adjust- 
able from 75 to 125 F [24 to 52 C). 

□ Complies with the requirements of the 
HUD Interim Performance Criteria for Solar 
Heating. 


ORIGINAL PAGE lb 
OF POOR QUALITY 




Honeywell 
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IMPORTANT , 

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION UO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES 
THEREFORE THIS UNIT MAY NOT MATCH THE LIST E D SPECIFICATIONS EXACTLY, ALSO, THIS PRODUCT IS TESTED 
AND CAtIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIF t tRENCES IN PERFOR 
MANCE CAN BE EXPEL I ED IF THOSE CONDITIONS AHE CHANGED. 


MODEL W96HA Solar Control Panel contains a differ 
ential temperature controller, transformer, switching 
relays, manual switches and field wiring terminals for 
use in controlling either a 3-pump, 2-valve or a 
2-pump, 4 valve solar hydronic system. 

ELECTRICAL RATINGS: 

Input and Output Voltage and Frequency 120V ac, 
60 Hz, 

Load Relay Contacts 

1 N.O. Pole 12 AFL/60 ALR at 120V ac. 

1 N.C. Pole 125 VA at 120V ac. 

Maximum Power Consumption 25 watts. 
DIFFERENTIAL TEMPERATURE CONTROLLER: 
Adjustable ON and OFF differentials from minus 
10 to plus 40 F (minus 5.6 to plus 22.2 C|. Factory 
set for 18 F (10 C] temperature difference ON and 
3 F [1.7 C] temperature difference OFF. Plug-tn 
resistors vary settings. 

COLLECTOR SET POINT POTENTIOMETER RANGE- 
75 to 125 F [24 to 52 C]. Indicates minimum 
temperature at which energy is used from the collector. 
SHIPPING TEMPERATURE RANGE: Minus 30 to 
plus 150 F [minus 34 to plus 56 C] . 

AMBIENT TEMPERATURE RANGE: Plus 30 to plus 
1 1 5 F [ minus 1 to plus 46 C ] . 

MOUNTING: 4 holes in back of case. 

WIRING CONNECTIONS: Pressure-type terminals. 
DIMENSIONS: See Fig. 1. 

UNDERWRITERS LABORATORIES INC. LISTING 
APPLIED FOR. 


ADDITIONAL EQUIPMENT REQUIRED. 

L6031B Solar Aquastat Controller. High limit con 
troller that prevents excessive temperatures in the 
collector system is combined with tankstat which 
controls first stage heating from storage. 

Y534A Dual Diverting Valve. Provides flow charac- 
teristics which are compatible with solar energy 
systems. 

C773 Electronic Temperature Sensor (2). Used with 
R7412 Differential Temperature Controller. 

C773A is a single sensor for storage tank or 
.solar collector mounting. 

C773B contains a double sensor for storage 
tank or solar collector mounting. 

C773C contains a single sensor with a flattened 
end and mounting hole for solar collectors. 

C773D is a double sensor with flattened end 
and mounting hole for collector installation. 

Immersion Well. For mounting C773 Electronic 
Temperature Sensor in storage tank. See Fig. 2 and 
Table 1. 

T872 Thermostat. Provides low voltage control of multi- 
stage heating and cooling systems. 

Q672 Subbase. Required for operation of T872 
Thermostat. 

(continued on page 3) 




WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number. 

2. Additional equipment required and optional specifications. 

3. Replacement ports, if needod (see back cover). 

IF YOU HALE ADDITIONAL QUESTIONS, NEED FUFITHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTOR Yl. 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC., 1886 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 65422 (612) 642-7600 

(IN CANADA-HONEYWGLL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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FIG. 1-W968A CASE DIMENSIONS IN INCHES [MILLIMETRES IN BRACKETS]. 


TABLE 1 -IMMERSION WELL TABLE 


IMMERSION 

LENGTH 

INSULATION 

LENGTH 

SELECT WELL M 
ORDER NUMI 

ATERIAL AND 
1ER BELOW 

1 COPPER i 

[ STAINLESS STEEL 

in. 

KB 

in. 

Jggjjg 

1/2 NPT 

3/4 NPT 

1/2 NPT 

3/4 NPT 

3-3/8 

85.7 

1-1/2 

38,1 

121731 A 

12137 1 B 

121371 E 

121 371 F 


85.7 

1-1/2 

38.1 

- 

121371 K a 

— 

— 

3-3/8 

85.7 

3 

76.2 

121371 L 

121371M 

— 

— 

3-3/8 

85.7 

4 

101.6 

1 22554 A« 

1 22555A® 

— 

— 

5-3/8 

136.5 

4 

101.6 

12255483 

122555B3 

— 

— 

C 

152.4 

1-1/4 

31.8 

112G20BB 

- 

- 

- 


a Has plastic sleeve on insertion well. 
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OPTIONAL SPECIFICATIONS 



FIG. 2-TANK SENSOR INSERTED INTO IMIVIER- 
jjif'M i«ru. 


111892F Remote Senior Wiring Compartment. For 
wiring C773 Elec'ronic Temperature Senior to 
storage tank. 


I 



• u a 




1. Installer must bo a trained, experienced service 
technician. 

2. Disconnect power supply before connecting 
wiring. 

3. Conduct thorough checkout when installation 
is complete. 

4. Shield the sensor against possiblo ovortempora- 
turo conditions prior to system operation. 

5. On unnlazed collectors mount the sensor with 
leadv/ires down to keep sensor from accumu- 
lating water. 

6. Wire additions to tho loadwires must be capablo 
of withstanding a temperature of 450 F [ 232 C ] . 


MOUNTING CONTROL CABINET 

Tho panel should be mounted on a convenient wall. 
Make certain that the desired location doos not exceed 
tho ambient temperature rating of 30 to 115 F [minus 
1 to plus 46 CJ. 

Ramovo tho two chassis screws which are located on 
each sido of the cabinet. Allow the chassis to rest at tho 
bottom of the cabinet. 

Fasten the cabinet to the wall using tho two mount- 
ing holes at the top of the cabinet end two mounting 
. rews 'not provided). Replace the chase's and chassis 
■crews. 

Secure the cabinet to the wall using the two mounting 
holes at tho bottom of the cabinet and two mounting 
screws (not provided), 

MOUNTING ELECTRONIC 
TEMPERATURE SENSORS 

Follow the system manufacturer's recommendations 
for thi l \st location of the sensor. Each sensor should 
bo located so that it experiences the most useful 
temperature for proper system operation. 

; ■’73A,!! as a storago tank sensor using an 

immersion well as follows: 


1. Drain system fluid to a point below the sensor 
fitting. 

Sk'w the well into the threaded fitting. Use an 
approved pipe dope or Tr flon tape to seal the threads. 

3. ivif-v system an 1 check for leaks, 

4. Insert the sorter rr<*b? into the immersion well 
until it bottoms See Via 2. 

5 Attach retainer damp over groove on well spud. 
Fit wires in e'enp groo-o and lightly hghten screw. Do 
pot ovorti ‘hv»n. ”f a. remote sensor wiring compartment 
is user], $;’«•>. s the sensor with tho spring clip instead of 
the retainer clamp. 

Install C773A.B as a collector sensor using tho 
mounting dip provided and No. A screw. Mount C773C,D 
as a collector sensor using the flattened end v; ! *h 
mounting hole and a No. 0 or 10 screw. On ungl 'ed 
collectors mount the sensor with leadwiros down to k' -n 
sensor from accumulating water. 

Temperatures in •!X<‘"ss of 450 F 1 232 01 \«/ill 
damage the sensor. Lhie'd the sensor against possible 
overtemprrature conditions prior to system or 'ration. 
Do not mount collector sensor to collector fluid 
channels. 


WIRING 

AH wiring must comply with applicable codes and or- 
dinances. Tho panel has four 1/2 inch conduit knockouts 
and two 3/4 inch conduit knockouts on the bottom of 
the case. It has one 7/8 inch [22.2 mm] opening for 
conduit on the right side of the case. 

Pressure terminal connections are used for the wiring 
hookup. Refer to Fig. 3 for a wiring diagram. 

If the amount of electronic temperature sensor cable 
used exceeds 100 feet [30.5 m], use No, 14 wire and 
grounded moHPc conduit or shielded eab'e. Connect 
tho shwld to ground at the panel. Grounded motallic 
conduit and shielded cable (such as Bolden 3762 or 
equivalent) minimize possible radio frequency signal 
interference. Wire additions to tho leadwiros must bo 
capable of withstanding maximum collector stagnation 
temperatures if instaUcd within the collector 
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Caution 

See SK142054 sheet 3 for 

changes to control wiring. — 

FIG. 3-WIRING THE W968A SOLAR CONTROL PANEL. 
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ADJUSTMENTS 

AUTO-STOP ON SWITCHES 

For normal operation, the panel switches should 
remain in the AUTO position. The ON and STOP 
positions of these switches are useful during installation 
and calibration of the heating system. They may also be 
used for manually operating the system if the differential 
temperature controller fails. 

COLLECTOR SET POINT POTENTIOMETER 
The collector set point potentiometer establishes the 
minimum fluid temperature which the heating system 
will accept from the collector for direct heating of the 
house. Set the collector set point potentiometer tv the 
desired setting, 90 F [32 C) is the recommended setting. 
This set point may be readjusted in accordance with 
individual preferences. Lower settings will generally 
result in the solar system carrying a higher percentage 
of the total heating load. 


DIFFERENTIAL TEMPERATURE SELECTION 

The control settings may be adjusted by changing 
the ON and OFF plug-in resistors and sensor connections 
(Fig. 4). The standard R74I2 is factory-set for pull-in 
at 18 F [10 C] temperature difference with a 4750 ohm 
ON resistor. Dropout is set for 3 F [1.7 Cj temperature 
difference with a 9760 ohm OFF resistor. 

To change the setting refer to Table 3 to select the 
resistors needed. See Fig. 5 to prepare resistor for 
installation. Remove the old ON resistor and plug in 
the replacement. Repeat for the OFF resistor. Be sure 
the correct resistor is inserted in the proper position. 
Use 1/8 watt, 1 percent resistors, available locally. 
CHECKOUT 

One by one, set the AUTO-STOP-ON switches in the 
ON position to check that the valves and pumps have 
been wired correctly and that they are operating 
properly. 


TABLE 2--W968A WIRING CHECKOUT 


OPERATING 

MOPE 

Collector Heat 
Heating Mouse 

DI8- 

CONNECT 

ADJUST 

ENERGIZE 

[ SYSTEM RESPONSE <E - ENERGIZED 
! OE - DE ENERGIZED) 

uunnaA DAUn 1 IfiUTC 

PUW 

1 

PUMP 

2 

E 

PUMP 

3* 

Ui 

> 

J ^ 
< 

> 

VALVE 

2 

GAS 

VALVE 

PAN 

fitfvoA rANCL MUSI lo 

HIGH 

Temperature 
Sensor on 
Differential 
Temperature 


1 V 1 and B on 

Space 

Thermostat 

E 

DE 

DE 

DE 

DE 

E 

Collector Heat Heating 
House 

Collector Heat 
Heating 
House and 
Auxiliary 
Heat Heating 
House 

HIGH 

Temperature 
Senior on 
Differential 
Temperature 
Controller 


Wi, W 2 , and 
B on Space 
Thermostat 

E 

E 

DE 

DE 

DE 

E 

E 

Collector Heat Heating 
House, Auxiliary Heat 
Heating House 

Storage Heat 
Heating House 

LOW 

Temperature 
Sensor on 
Differential 
Temperature 
Controller 

Dual Aquastet 
Tank Sensor 
Set Point at 
Minimum 

Wj and B on 
Space 

Thermostat 

DE 

DE 

E 

DE 

DE 

DE 

E 

Storage Heat Heating 
House 

Storage Heat 
Heating 
House and 
Auxiliary 
Heat Heating 
House 

LOW 

Temperature 
Sensor on 
Differential 
Temperature 
Controller 

Dual Aquastat 
Tank Senior 
Set Point at 
Minimum 

Wi,W2,and 
B on Space 
Thermostat 

DE 

DE 

E 

DE 

DE 

E 

E 

Storage Heat Heating 
House, Auxiliary Heat 
Heating House 

Auxiliary 
Heat Heating 
House 

LOW 

Temperature 
Sensor on 
Differential 
Temperature 
Controller 

Oual Aquastat 
Tank Sensor 
Set Point at 
Maximum 

Wi and Bon 
Space 

Thermostat 

DE 

DE 

DE 

DE 

DE 

E 

E 

Auxiliary Heat Halting 
House 

CgMector Heat 
to Storage 
Tank 

HIGH 

Temperature 
Sensor on 
Differential 
Temperature 
Controller 



£ 

£ 

DE 

DE 

E 

DE 

DE 

Collector Heat to Storage 
Tank 

Cooling 

Ventilation 



V and 0 on 
Space 

Thermostat 



1 




E 




<j on Space 



1 




E 



«Moy be used for valve 3 and 4, 
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Next, Mt all W968A AUTO-STOP ON twitches in the 
AUTO position. The indicator lights function comctly 
only if the panel switches are in the AUTO position. 

Check differential temperature controller operation 
as follows: 

1. Disconnect wire to high temperature terminal C 
(see Fig, 3). Relay should pull in. 



FIG, 4-ADJUSTING THE DIFFERENTIAL TEM- 
PERATURE CONTROL. 



MENSIONS IN INCHES (MILLIMETRES IN 
BRACKETS]. 


2. Reconnect sensor wire to high temperature 
terminal C and disconnect wire to low temperature 
terminal A, Relay should drop out. Reconnect sensor 
wire. 

Check out the wiring of the W968A to a 3-pump, 2- 
valve solar heating system according to the procedures 
in Table 2. 


TABLE 3-DIFFERENTIAL TEMPERATURE 
CONTROL 


FOR TEMP. 

USE RESISTANCES BELOW 

DIFFERENCE 

FOR BOTH ON AND OFF 

OF: 

RESISTORS 

F 

C 

(IN OHMS) 

0 

0 

11500 

1 

.6 

11000 

2 

1.1 

10500 

3 

1.7 

9760 

4 

2.2 

9310 

5 

2.8 

8870 . 

6 

3.3 

8250 

7 

3.9 

7870 

8 

.4.4 

7500 

9 

5.0 

7150 

10 

5.6 

6810 

12 

6.7 

6340 

14 

_ 7.8 

5760 

16 

8.9 

5230 

18 

10.C 

4750 

20 

11 

4320 

25a 

14a 

3480 

30 

17 

2430 

35 

19 

1740 

40 

22 

1210 

45 

25 

750 

50 

28 

330 


a Do not exceed 25 F (14 C] for OFF setting. 
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To trace the relay operation of the W968A, refer to 
the internal wiring of the panel given in Fig. 3. The 
following information describes how the W968A 
operates within a 3-pump, 2-valve solar beating system 
(Fig, 6). Fig. 7 depicts a 2-pump, 4-valve solar heating 
system. 

COLLECTOR HEAT TO STORAGE TANK 

Collector heat begins to be transferred to the storage 
tank vihenever the collector plate temperature is 18 F 
warmer than the storage tank temperature and there is 
no call for heat from the space thermostat. Pumps 1 and 
2 conduct heated water to the storage tank through 
valve 2. Pumps 1 and 2 are controlled by the differential 
temperature controller within the W968A and they will 
run as long as the collector temperature is at least 3 F 
[ 1 .7 C] hotter than the storage tank temperature. 


COLLECTOR HEAT KEATING THE HOUSE 

On a call for heat from the space thermostat, 2 con- 
trol relays direct valve 2 to allow flow of heated water 
to the solar coil. 

If the collector plate temperature is greater than 90 F 
[32 C] (adjustable), then pump 1 will operate through 
the appropriate relays (Fig. 3). Pump 2 operates only 
when pump 1 is operating and they are both controlled 
by the differential temperature controller. 

When the call for heat is satisfied, valve 2 diverts 
flow to the storage tank. 

STORAGE HEAT HEATING HOUSE 

Heating from storage is accomplished on a call for 
heat when sufficient energy is not present on the col- 
lector plate, but energy is available from storage. 
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On a rail lor hrat, pump 3 brings heat from storage 
if tba storage temperature at the top of the tank is 
greater than 90 F (32 C) (adjustable). Pumps 2 and 3 
am not operate at the same time. 

AUXILIARY HEAT HEATING HOUSE 

On a call for heat, if none is available from the col- 
lector panels or tho storage tank, relay contacts energize 
the gas furnace. 



FIG. 6-3-PUMP, 2-VALVE HYDRONIC SOLAR 
HEATING SYSTEM WHICH USES THE 
W9S8A SOLAR CONTROL PANEL. 


Also, if the "collector heat heating the house" or the 
"storage heat heating the house" cannot satisy a call for 
heat from tho thermostat, relay contacts will start the 
gas furnace. Collector or storage heating may continue 
during auxiliary heating. 

If heat is available from the collectors or storage tank, 
auxiliary heating operates when the thermostat sense;; 
a space temperature 2 F [1.1 C| below the sot point. 



FIG. 7-2-PUMP, 4-VALVE HYDRONIC SOLAR 
HEATING SYSTEM WHICH USES THE 
W968A SOLAR CONTROL PANEL. 


TO © y 0 LESS-- JOOTSR2® 


When tho W968A Solar Control Panel does not appear 
to be operating properly, the following steps may be 
taken to troubleshoot system problems: 

1. Determine the temperatures at tho differential 
temperaturo controller and solar aquastat controller 
sensors, For the differential temperature controller, use 
a high resistance ohmmeter to measure the resistance 
across terminals E-F (storage sensor) and F-G (solar panel 
sensor) located in the W968A panel (Fig. 3). Refer to 
Fig, 8 to convert the resistance measurement to a 
temperature reading, 

Determine the temperature which tho solar aquastat 
is experiencing by adjusting tho set points with a screw- 
driver and listening for the relays to operate, Aquastat 
may not cause a relay to operate when the relay in the 
aquasta* changes state, Observe temperature scale for 
temperature reading, 

2. Read the OPERATION section to determine 
•vbich mode(s) tho heating system should be operating 
in based on the sensor temperatures and the space 
temperature. 

3 Check the location of the sensors for the differ- 
ential temperature controller and solar aquastat con* 
u'clltv. Make certain that each sensor is located so as to 
measure the most appropriate temperature for proper 


system operation. If the sensors are not providing 
correct temperature readings, change the location and 
mount properly. 

4. Check that the solar aquastat is operating properly 
by adjusting the control points of die tankstat and high 
limit controller and listening for the relays to operate. 
Reset to tho proper temperature, 

5. Check that the differential temperature controller 
relay is operating properly by disconnecting the wire to 
high temperaturo terminal C (Fig. 3). Relay should pull 
in, Reconnect sensor wire to high temperature terminal 
C and disconnect wire to low temperature terminal A, 
Relay should drop out. Reconnect sensor wire to low 
temperature terminal A. 

6. Check that tho four W968A switching relays are 
operating properly by plugging in a new R8222 dpdt 
relay in place of the low voltage relays in the panel and 
a new R4222 dpdt relay in place of the line voltage 
relay in the panel. If the substituted relay causes the 
system to change modes, the original panel relay is 
faulty, Do not install a low voltage relay in a line voltage 
receptacle . 

7. Check system operation on a mode by mode basis 
using the procedures of Table 2. 






FIO. 8-CONVERTING SENSOR RESISTANCE INTO 
DEGREES F (Cl. 


REPLACEMENT PARTS LIST 


LOCATION 

DESCRIPTION 

ORDER 

NUMBER 

1 

Differential Temp. 
Controller 

R7412A1012 

2 

Switching Relay (2) 

R8222H1007 

3 

Switching Relay (1) 

R8222S1000 

4 

Switching Relay (1) 

R4222V1044 

5 

Transformer 

AT40A1 121 

6 

Manual AUTO 
STOP-ON Switch 

113700 

7 

Indicator Lamp (2) 

192061 

8 

Indicator Lamp (2) 

1 18543A 
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APPENDIX F 


CONTROL SUBSYSTEM 


Parts List 


Item 

Quantity 

Description 

Honeywell 
Model No. 

Component 

Data 


1 

Solar Control Panel* 

W968A1009 

Appendix K 

T 

St 

1 

Aquas tat Controller 

L0008C10C55 

Appendix F 

T cd 

1 

Aquastat Controller 

L4008B1013 

Appendix F 


1 

Multistage Thermostat 

T872C1004 

Appendix F 


1 

Thermostat Subbase 

Q672B1004 

Appendix F 

V 1 

1 

Motorized Valve 

V4331A1003 

Appendix A 

v 2 

1 

Motorized Valve* 

V4331A1003 

Appendix A 


2 

Immersion Well 

122555B 



1 

Case Assembly 

112892F 


T P 81 T Sb 

2 

Sensor 

C773B1005 


1 

Collector Sensor 
Shield 

SK-142067 



SK142054 (sheet 3) - Control System Wiring Diagram 


♦For reference only, premounted on transport module SK142053. 
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THESE THERMOSTATS AND SUBBASES 
PROVIDE LOW VOLTAGE CONTROL OF 
MULTISTAGE HEATING AND COOLING 
SYSTEMS INCLUDING HEAT PUMP 
SYSTEMS. 

□ T872 Thermostat requires a Q672 Subbase. 

□ Q672 Subbase provides system and fan 
switching, wiring terminals, and mounting 
base for T872 Thermostat. 

O "872 Themostat has silent dust-free 
mercury switches operated by coiled bimetal 
elements. 

□ Q672 Subbase mounts on wall or horizontal 
outlet box. 

□ Adapter plate available for mounting Q672 
Subbase on vertical outlet box. 

□ Heat anticipator(s) are adjustable or fixed; 
cooling anticipator(s) are fixed. 

□ External levers and scale for temperature 
setting located on top of thermostat case. 

□ Cover thermometer on most T872 Thermo- 
stat models. 

□ Locking cover and locking lever screws 
available for T872 Thermostats. 

□ Plastic thermostat guards available for T872 
Thermostats. 

□ Key lock cover with tumbler lock available 
for TC72 Thermostats. 
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SPECIFICATIONS 


SUPER TRADEUNE / TRADELINE MODELS 

Super Tradeline controls offer features not available on Tradeline or standard models, and are designed to 
replace a wide range of Honeywell and competitive controls. 

Tradeline models are selected and packaged to provide ease of stocking, ease of handling, and maximum 
replacement value. Specifications of Super Tradeline and Tradeline controls are the same as those of standard 
models except as noted below. 


SUPER TRADEUNE MODELS 

T872 THERMOSTAT 

T872D1300 Thermostat. Provides 2 stages of heat- 
ing and 2 stages of cooling. 

SUPER TRADELINE FEATURES: 

• Includes 130821 Adapter Plate Assembly for 
mounting T872-Q672 on a vertical outlet box, 

• Super Tradeline package with cross reference 
label and special instruction sheet. 

TRADELINE MODELS 

T872 THERMOSTAT 


T872 Thermostat Tradeline models provide 1- 
or 2-stage heat and/or cool operation as shown in 
the chart below. 


T872 

A 

B 

c 

D 

E 

F 

HEATING 

STAGES 

i 

i 

2 

2 


2 

COOLING 

STAGES 

i 

2 

1 

2 

2 

— 

- 


0672 SUBBASE 

Q672 switching subbases provide system and 
fan switching as listed. 

TRADELINE FEATURE: 

• Tradeline package with cross reference label 
and special instruction sheet. 


• Super Tradeline thermostat is compatible with 
all Tradeline switching subbases. 

• Super Tradeline model supplied with locking 
lever and locking cover accessories. 

• Includes adjustable temperature locking stops. 

• Super Tradeline model with 4 switches replaces 
T872A-F Tradeline or standard models. 


TRADELINE FEATURES: 

• Tradeline package with cross reference label 
and special instruction sheet. 

• T872A model with adjustable temperature lock- 
ing stops. 

• All Tradeline T872 models are supplied with 
locking lever and locking cover accessories. 

• All Tradeline thermostat models are compatible 
with all Tradeline switching subbase models. 


Q672 

SYSTEM 

FAN 

A 

Hent’AutoCool 

Auto-On 

B 

HeatOff-Coo! 

Auto*Cn 

E 

Off-Heat-Auto-Coo! 

AutoOn 


(continued on page 3) 


ORDERING INFORMATION 


WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number: 2. Optional T872 specifications, as required. 

-T872 Thermostat, Tradeline, or Super Tradeline, 3. Optional Q672 specifications, if desired. 

if desired. 4. Accessories, as required. 

-0672 Subbase, Tradeline, if desired. 5. Optional temperature scale range, if desired. 

• YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
'PODIICTS OR SERVICES, PLEASE WRITE OR PHONE. 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

(IN CANADA— HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLO. 



STANDARD MODELS 

T872 THERMOSTATS 

MODELS; See Table 1. 

ELECTRICAL RATING: 24 to 30V ac. 

SWITCHING: Coiled bimetal elements operate mercury 
switches, 

TEMPERATURE ADJUSTMENT: Heating and cooling 
setting levers, with common scale located on top of 
thermostat base. Common lever for heating and 
cooling on T872R, 1 cooling lever on T872E, and I 
heating lever on T872F. 

TEMPERATURE SCALE RANGE: 44 to 86 F [7 to 
30 C], standard; optional ranges available. 

THERMOMETER RANGE : 52 to 98 F [ 11 to 36 C ) . 

CHANGEOVER DIFFERENTIAL: 3 F [2 C] minimum 
between heating and cooling. Levers may be set apart 
for greater separation. 

INTERSTAGE DIFFERENTIAL: 

Standard Models-mechanical differential is 1 F 
( 0.6 C | between heating or cooling stages; operating 
differential is approximately 1.9 F (1 C] between 
stages in heating or cooling. 

Special Models- have other differential requirements. 

FINISH: Silver bronze. 

MOUNTING MEANS: T872 Thermostat mounts on 
Q672 Subbase. Subbase mounts horizontally on wall 
or outlet box. Mounts on vertical outlet box with 
optional 130821A Adapter Plate Assembly. 



FIG. 1 -DIMENSIONS OF Y872 THERMOSTAT 
MOUNTED ON 0672 SUBBASE. 


OPTIONAL SPECIFICATIONS (T872 only): 

1. Temperature Scale Ranges; 40-75 F [5-24 C] and 
75-90 F [24-32 C] with stop; 44-68 F (7-20 C) heating, 
80-86 F [27-30 C] cooling; 6-29 C (43-85 F) Celsius 
scale. 

2. Nonadjustable factory added stop. Limits heating 
set point to 75 F [24 C] maximum, cooling set point to 
75 F [24 C] minimum. 

3. Celsius scale; 6 to 29 C (43 to 85 F). 

4. Customer personalization, 

5. Locking cover and locking lever (see Accessories). 

6. Thermostat cover less thermometer. 

7. Adjustable locking temperature stops. 

8. Voltage heat anticipation -first or second stage 
heat or both (Table I). 

9. Fast cycling on heating stage(s) for electric heat 
applications. 


ACCESSORIES: 

1. Locking cover and locking lever assembly -Part 
No. 133627AA with thermometer, 133627 AC without 
thermometer. Includes cover, two screws and Allen 
wrench for locking cover, plus two No, 4 X 1/4 inch 
(6.4 millimetre) panhead screws to lock set point levers. 

2. Universal thermostat guard 

-Part No. 133722 A, clear plastic cover and beige 
plastic mounting base, 

-Part No. 133722D, clear plastic cover and clear 
plastic "ring type" mounting base, Thermostat 
need not be removed from wall to install guard. 

-Part No. 133723A, beige plastic cover and beige 
plastic mounting base. 

-Part No. 133723B, beige plastic cover and clear 
plastic "ring type" mounting base. 

3. Key lock cover with tumbler lock-mounts on 
T872 base and covers thermostat set levers and subbase 
switches. Two keys included. Should not be used with 
130821 A or B adapter plate. 

• 190103C blank face, internal thermometer, 

• 190903D external thermometer. 




STANDARD 

BASE 


COVER 




* 


RING TYPE 
BASE 


UNIVERSAL THERMOSTAT GUARDS 



1 33627AC LOCKING 
COVER AND LEVER ASSY. 
WITHOUT THERMOMETER 



190103 D 
KEY LOCK 
COVER WITH 
EXTERNAL 
THERMOMETER 


FIG. 2-T872 THERMOSTAT ACCESSORIES. 




TABLE 1 T872 THERMOSTAT SPECIFICATIONS 


MODELS AND 
OPTIONS 

RE- 

PLACES 


SYS' 

HEAT 

rEM ST 
COOL 

AGES 

OTHER 

ANTICIPATION 

APPLICATION 

HTO (ADJ) i 

COOLING (FIXED) 


STAGE 1 

STAGE 2 

STAGE 1 

STAGE 2 

T872A -Standard and Trade! me 


STD 

1 

i " T1 


0-1-1. 2A 


0-1 5A 


-75 F scaleplate stop 
w/locking cover 


STD 

1 

i 

... 

0 1-1.2A 

- 

0-1. BA 

- 

-Adi anticipator set .4 
amp 


STD 

1 

i 

- 

0-1-1. 2A 

- 

0*1 5A 

- 

-Adjustable locking tern* 
peraturo stops (T/L) 
-75 F scaleplate stop 

T870A 

STD 

1 

i 

- 

0.M.2A 

- 

0*1 6A 

- 






w/locking cover, no 
thermometer (for 
DODJ), 


STD 

1 

i 

- 

0.M.2A 

- 

0-1 .BA 


T872B -Standard and Tradelina 


STD 

1 

2 


0.1 1 2A 

- 

0-1 i2A 

' 0-1, 6 A 

-Adj anticipator set .4 
amp 

T870B 

STD 

1 

2 

- 

0.1-1. 2A 

- 

0 1.2A 

0-1. OA 

T872C -Standard and Tradelina 


STD 

~~2 

1 

- ' 

6 1-1 2A 

0.1-1.2A 

0*1 ,5A 

- 

-75 F scaleplate stop 


STD 

2 

1 


0.1-1.2A 

0.1-1. 2A 

0-1, 6A 


w/locking cover 







-Fast cycling 
- 75 F scaleplate stop 


Elec Heat 

2 

1 


0.1 2*0-6 A 

0.1 2*0.6 A 

0*1 ,5A 


w/locking cover, no 
thermometer (for 
DOOi). 

T870C 

STD 

2 


*- 

0.1-1. 2A 

0.1-1.2A 

0.1-1.5A 

** 





-t? F differential be- 










tween HI und H2 stages 
(T872C1368) 


STD 

2 

1 


0.1-1.2A 

0.1*1 2A 

j , n _ r ^_ T , r 

0.1-1. BA 

**■ 

T872P- Standard and Tradeiine 


STD “ 




' (Tl-Tp/T 

0 1 1.2A 


~0-T70A ~ 

-Adjustable locking tem- 

T870D 

STD 

0 

2 


0.1-1.2A 

0.M.2A 

0-1.2A 

0-1.0 A 

perature stops (T/L) 








T8725 - St a ndo rd and Tradoline 

T870E 

2-Stngo Coot 


ZJZ 



IT 

ZjBMCI 

~ch,oa 

T872F -Standard and Tradoline 


2-Stage Heat 

2 



0 1-1.2A 

~6A-\.?a 



-Locking cover 

T870F 

2-Stage Hent 

2 


-* 

0.1 1.2A 

0-1 1.2A 

- 

- 

-fust cycling 


Bloc Hem 

2 


-• 

0.1 2-0.6 A 

0.12 0.6A 

... 

- 

TR72G-He.it pump, cool 







0.1-1.2A 1 ' 



changeover, with fast 
cycling 

T870G 

Ht Pump 

2 

1 


0-1. 0A*> 

.... 

0-1,0 A 


T872H— Use with Q672C 

Now 



ZZ\.Zi 1 

iji :: 

~(f OBa6 1 



IhTr a " 

T072M- Motel heating-cooling 


Remote 

Panel 








application (requires 

T870M 

1 

1 

1C 

0.1-1. PA 


0*1. 5A 


manual changeover 
remote switching) 

Switching 




T872N Hoit pump, heat 

Mew 

Ht Pump 

2 

1 

t* 

0.1 1.2A 


0*1.0 A 


changeover 








T872Q- Might setback heating 

T870G 

STD 

J T z 



O i l PA 


... 


~ TP72R Stnndird * 

jrn7on_ 

Ht Pump® 

^ n 

r~ 


O-llbA 1 ’ 


0-1J5 A 


18723 - Heat pump, heat 

New 

Ht Pump 

2 

i 


0.1 1.2A 

0.1-1. 2A 

0*1.0 A 


changeover 








T872T -Representative model 

Now 

STD -Vent Stage 

‘*ZjZZ 

9 

~uT~ 

0.1-1.2A 


“'oT.QflT 

0*1.0 A 


a Changeover statje operates with cooling, 

^Fixed viiltnno type anticipation. 

r NonndjustnhIo heating changeover stage sot at 60 F (10 C] . 

''M.’-nwal changeover stage-use Q672(3,L subbase. 

1 Provides ninht setback used with standard T872 and timer operated remote switching, 

1 Ventilating stage (See Fig. 31.1 

l JSucond stage. Also available with fast cycle anticipation (0.1? 0.6A) with voltage heater, or without anticipation. 
^Changeover stage operates with heating. 

1 Department of Defense. 
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Q672 SUBBASES 


MODELS: Se* table in form 70-6208. 

ELECTRICAL RATING: 

Switch contacts-2.5 amp at 30V ac (7.5 amp inrush). 
Malfunction light (optional) -24 to 30V ac. 
SWITCHES: Two snap-acting switches (one switch, 
Q672G and K, no switches on Q672D), operated by 
levers. Switch position is shown on scaleplate. 
MOUNTING: Designed to mount horizontally on an 
outlet box or wall. Adapter plate assembly available 
for mounting on a vertical outlet box (see Accessories). 
FINISH: Silver bronze. 

DIMENSIONS in inches [millimetres]: 3-9/16 [90] 
high; 5-5/8 [1421 wide; 5/16 [8] deep (Fig. 1). 
OPTIONAL SPECIFICATIONS (Q672 only): 

1. Malfunction indicator light with replaceable bulb 
available on all models. Indicator can show FILTER, 
CHECK, EM. HT. (emergency heat), or LK. OUT 
(lockout). Specify indication when ordering. 

2. External jumper between Rc-Rh for common 
heating-cooling transformer. Jumper is field removable. 

3. System switching marked HEAT-OFF/RESET- 
COOL for systems requiring impedance relay reset. 
Available on Q672B only. 


4. "G" terminal tolated on heating to provide fan 
relay operation from external low voltage fan switch 
(Q672B only). 

5. Auto fan operation on both heat and cool (Q672B 
only). 

6. Common R terminal for heating/cooling. 

7. External O and B terminal jumper (Q672G only). 

8. Jumper between W2-X2 terminals (Q672F only). 

9. Jumper between E-X2 terminals (Q672F only). 

10. Changeover in cool or heat made for heat pumps. 

11. Auto fan in EM. HT. for heat pumps. 
ACCESSORIES: 

1. Adapter plate assembly, Part No. 130821 A, for 
mounting on vertical outlet box. Assembly includes 
adapter ring and cover plate. 

2. Adapter plate assembly, Part No. 130821 B, for 
covering old thermostat marks on wall. Cover plate only. 

3. Indicator replacement bulb, Part No. 129571. 

4. Field addable indicator light assembly, Pari: No. 
135734A. Assembly includes retainer plate, 2 self- 
tapping screws, light bulb with 2-3/4 inch [70 milli- 

* metres J lead wires with spade terminals and lenses. The 
Q672 lenses indicate FILTER, CHECK or EM. HT. 


INSTALLATION 


CAUTION 


1. Installer must be a trained, experienced 
serviceman. 

2. Disconnect power supply to prevent electrical 
shock and equipment damage. 

3. Do NOT short across coil terminals on relay. 
This may burn out the heat anticipator. 

4. Run wires as close to the subbase as possible. 
To prevent interference with the thermostat 
linkage, keep wire length to a minimum, and 
make certain wires do NOT protrude outward 
beyond standoffs (Fig. 5). Push excess wire 
back into the hole, and plug hole to prevent 
drafts from affecting thermostat operation. 

5. Do NOT overtighten thermostat captive mount- 
ing screws. This may damage the threads in the 
subbase. 

6. Always conduct a thorough checkout when 
installation is complete. 


IMPORTANT — 

Thermostats are calibrated at the factory using 
subbases mounted at true level. Inaccurate sub- 
base leveling will cause thermostat control 
deviation. 


LOCATION 

Locate the thermostat about 5 feet [ 1.5 metre) above 
the floor in an area with good air circulation at average 
temperature. 

Do not mount the thermostat where it may be 
affected by 

—drafts, or dead spots behind doors and in comers. 

- hot or cold air from ducts. 

-radiant heat from the sun or appliances. 

-concealed pipes and chimneys, 
unheated (uncooled) areas behind the thermostat. 

SUBBASE MOUNTING 

The subbase is designed for mounting on a wall or 
horizontal outlet box. (Adapter assembly, Part No. 
130821B, with cover plate only is available for covering 
wall marks from old thermostat.) An adapter assembly, 
Part No. 130821 A, with adapter ring and cover plate is 
available for mounting on a vertical outlet box. To 
mount subbase, proceed as follows: 

1. At the location selected, prepare an opening for 
the thermostat wires. 

2. Run low voltage thermostat wires to the location, 
and pull about 4 inches [ 100 millimetres] through the 
wall opening. 

NOTE: Use color-coded thermostat cable for proper 
wiring. 

3. If mounting the subbase on a vertical outlet box 
(Fig, 3), install the adapter ring with the 2 screws 
provided. 
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FIG* 3~INS7ALLAT!ON OF Q672 SUB3ASE ON 
OUTLET BOX. 


4. Pull thermostat cable through cover plate (i f used) 
and subbase opening. Secure the cover plate and nubbase 
with the 2 screws provided, but do not tighten. 

Thermostats are calibrated at the factory using sub 
bases mounted at true level. Inaccurate subbase leveling 
will cause thermostat control deviation. 

5. The subbase mounting slots provide for minor out 
of level adjustments, Level the subbase using a rnirit 
level, as shown in Fig, 4 and tighten subbase mounting 
screws, 
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FIG, 4-LEVEUNG THE SUBBASE, 


WIRING 

All wiring mast comply with local electrical cotm 
and ordinance! 

A latter code is near each terminal for easy identifier 
tion Typical terminal designation and wiring connections 
are listed in Tables 2 and 3 



TABLE 2 TERMINAL DESIGNATIONS 


TERMINAL] TYPSOAL CONN^GTIOISS ^ ^ 
Heating hamper motor, changeover valve 
(if used).^ 

Emergency heat relay. 

G jF.*»n ; /% i ;v "ul. 



0 


R 

' h ef 

W? 

>2 

w; 

V? 

X Xi X? 


Cooling motor t.\, mg tover v..!v«* 

jut ovdL 

; Power i‘onn*"*tion to transformer 'm 

Iternallv «nnei;ted for cooling and 
I. ' 
hwafinn) 

[Power c^r.cecti on to cooling transformer. 

( Power t mnorOr-n to h'v* ng transformer 

I . -- - •• • • ■■■-- 

‘Stage 1 !v‘*t mg control. 

Jfbngr? ? h” iting control, 

Snwe 1 cooling control. 

■S f ago 7 r/» *hng control. 

C Clogged f,!m r switch 


TABLE 3 ALTERNATE CONTROL CIRCUIT 
TERMlNAi, DESIGNATIONS 


ALTEHA'ATE ] 

ST AM HARD 

TYPICAL 

DEOI'v | 

* J* 

CO^^IECT'OIVJ 

NATIONS 1 

NATION 


V 

v 1 

R 

volt nn»«»r rotonly 

HI 


WI 

Fiir-t si egg heating 

HP 

V 

W 2 

Second stage Iwum i 

Cl 

M 

yi 

F*r.*t r/age roolmg 

0? ! 

' " i 


t S f, cr tvl stage coo 1 *n 

F ! 

F_. J 

g„J 

Fan 

■ ^ ' “1 

_ " i J 

L B 

Hating diaerwo r 

■ 

n .. | 

| cT 

Cooling c.hann f ‘m f,, r 


The shape of the terminal hairier permits insertion 
of straight or conventional wrap around (1* ig. h) wit mg j 

connections. Either method in acceptable. When m' ,M ng j 

connections, strip wire to the length scor ified in Fig. S. j 

Follow the oquipn^n* manufacturer’s wiring intfruc- .] 

tions, if available, wli* o wHnn the suljhase. It not avail 
able, Figs. 15 and np show typical TH72-Q672 system j 

hookups. j 
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FIG. 6-INDIVIDUAL SCREW WIRING FOR Q672 
SUBBASE. 


Run wires as close to the subbase as possible, To 
prevent interference with the thermostat linkage, keep 
wire length to a minimum, and make certain wires do 
NOT protrude outward beyond standoffs, (Fig. 6). Push 
excess wire back into the hole, and plug hole to prevent 
drafts from affecting thermostat operation. 

HEAT ANTICIPATOR SETTING 

Set the heat anticipator scale to match the primary 
control rating. When using a T872 Thermostat with 2 
stages of heating, set both heat anticipators to match 
their respective primary control rating. If the primary 
control nameplate has no rating or if further adjustment 
is necessary, use the following procedure to determine 
the current draw of each stage, 

The current draw of each heating stage must be 
measured with the thermostat removed. 

1. Connect an ac ammeter of appropriate range be- 
tween the heating terminals of the subbase- 

Stage 1 -between W1 and RH or R; 

Stage 2 -between W2 and RH or R. 

2. Move thu system switch to HEAT or AUTO. 

3. After 1 minute, read the ammeter and record 
the reading. 

Stage 1- amp; 

Stage 2- amp. 

4. After mounting the thermostat (see Thermostat 
Mounting, next paragraph), set the adjustable heat 
anticipator to match the respective reading measured 
in step 3. 



FIG. 7— ADJUSTABLE HEAT ANTICIPATOR 
SCALES. 


If equipment cycles too fast, set the anticipator to 
a higher current rating, not more than 1/2 division at a 
time, and recheck cycle rate. Most conventional 2-stage 
heating equipment is designed to operate at 3 cycles per 
hour, and 1 -stage heating equipment at 6 cycles per 
hour, at 50 percent lewd conditions. When using a T872 
Thermostat in heat pump systems, set the heat antici- 
pator at 140% of the actual primary control current 
draw to reduce the cycling rate. 

Most heat pump systems should cycle 2-1/2 to 3 
times per hour. 

THERMOSTAT MOUNTING 

1. Remove the thermostat from the polystyrene 
shipping container. 

2. Remove the thermostat cover by pulling the 
bottom edge of the cover upward until it snaps free of 
the locking springs, 

NOTE: The cover is hinged at the top and must be 

removed by pulling up at the bottom. 

3. Carefully remove and discard the polystyrene 
packing insert which protects the mercury switches 
during shipment. 

4. Turn the thermostat base over and note the spring 
fingers which engage the subbase contacts. Make sure 
the spring fingers are NOT bent preventing proper 
electrical contact with the subbase. 


ADJUSTABLE STOPS FACTORY 
SET FOR *0 F MAXIMUM ON 
HEATING, 70 F MINIMUM ON 
COOLING, T072A AND O j 



(FACTORY INSTALLED, TS72A 
AND C) 

75 F MAXIMUM ON HEATING 
75 F MINIMUM ON COOLING 


ADJUSTABLE LOCKING LEVER 
SCREWS (2 )» 



ACCESSORY WITH ALL 
T072 T/L PACKS 


M i 



(FACTORY INSTALLED, 
TI72A1 !26t AND T872C140Q) 
75 F MAXIMUM ON HEATING 
75 F MINIMUM ON COOLING 

fMIA 


FIG. 8-RANGE LIMITING AND LEVER LOCKING 
METHODS. 


5, Set the heat anticipator indicator(s), Fig. 7, to the 
respective current setting of each stage. See Heat 
Anticipator Setting. 
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6. If the thermostat provides th* option*! locking 

l*v*r assembly, install the 2 self-tapping screws (Fig, 8) 
in the lever arms, if desired, 

7 . If the thermostat provides optional locking cover 
assembly, start the 2 Allen locking screws in the cover 
with the wrench provided (Fig. 9), 

8. Note the tabs along the top inside edge of th* 
thermostat base, The tabs fit the subbas* sockets. Hang 
the thermostat on the subbase and tighten th* captive 
mounting screws (Figs, 3-4) on the thermostat base. Do 
NOT overtighten thermostat captive mounting screws. 
This may damage the threads in the subbase, 

9. Hang th* upper edge of the thermostat cover on 
the base and swing cover downward until it engages with 
spring clips on base. Tighten the locking cover screws, 
if assembly is provided. 



FIG. 9-INSTALLATION LOCKING COVER SCREWS 
ASSEMBLY. 


SETTING AND CHECKOUT 


CAUTION 


On systems using a gas valve, never apply a jumper 

across the valve coil terminals, even temporarily. 

This may burn o ut thermostat heat anticipator(s). 

SETTING — 

TEMPERATURE SETTING 

Move the H (heating) and C (cooling) levers (see 
Fig. 10) to the desired positions. On models with 2 
stages of heating or cooling, the same lever controls both 
stages. The minimum differential between heating and 
cooling set points is 3 *F (2 CJ at midscale. 

If model has optional screws to lock temperature 
control levers, loosen these screws before making 
temperature adjustment; tighten when levers are set at 
desired position, 

SUBBASE SETTING 

SYSTEM SWITCHING positions control thermostat 
operation as follows (see listing of models for positions 
applicable to model being installed): 

OFF-both the heating and cooling systems are off. 
If the fan switch is at AUTO position, the cooling 
fan is also off. 

HEAT-heating system is controlled by the thermo- 
stat. Cooling system is off. 

AUTO-completely automatic -heating or cooling 
controlled by the thermostat. 

COOL-thermostat controls the cooling system. Heat- 
ing system is off. 

EM. HT. -emergency heat relay is energized. Cooling 
system is off. 

FAN SWITCHING positions control fan operation 
as follows: 

ON-fan operates continuously. 

AUTO-fan operates with cooling equipment as 
controlled by the thermostat or with the heating 
equipment as controlled by the plenum switch. 
CHECKOUT 
HEATING 

Move the system switch on the Q672 Subbase to 
HEAT or AUTO. Move the H lever on the T872 (Fig. 


10) about 10 F [6 C) above room temperature. Both 
stages of heating system should start and the fan should 
run after a short delay. Move the H lever about 10 F 
(6 C] below room temperature. The heating equipment 
should shut off, and the fan should run for a short time, 
then shut off. 


STAGE I 
HEATING 
STAGE 2 
HEATING 


STAGE I 
COOLING 



HEATING 
ANTICIPATOR 
SCALE STAGE 2 


HEATING 
ANTICIPATOR 
SCALE STAGE I 


CAPTIVE 
MOUNTING 
SCREWS (2) 

STAGE 2 

COOLING ;n* 


FIG. 10-INTERNAL VIEW OF T872D (WITH 2 
STAGES OF HEATING AND COOLING). 
COOLING 


Move the system switch on the Q672 Subbase to 
COOL or AUTO Move the C setting lever on the T872 
Thermostat (Fig. 10) about 10 F (6 C) below room 
temperature. The cooling equipment and fan should 
start. If the system has 2 stages of cooling, both stages 
should start, Move the C lever about 10 F [6 C] above 
room temperature. The cooling equipment and fan 
should stop. 

FAN 


Move the system switch to COOL, OFF, or AUTO. 
If necessary, position both temperature setting levers 
near midscale so that the heating and cooling equipment 
are off. Move the fan switch to ON. The fan should run 
continuously. When the fan switch is in the AUTO 
position, fan operation is controlled by the heating or 
cooling system. 
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SERVICE 


CAUTION 


Before servicing, disconnect power supply to 
prevent electrical shock or equipment damage. 


THERMOSTAT 

T872 Thermostats are accurately calibrated at the 
factory; THEY DO NOT HAVE PROVISION FOR 
FIELD CALIBRATION. 

THERMOMETER 

To calibrate the thermometer: 

1. Remove thermostat cover by pulling up from the 
bottom until it clears the locking springs. If cover has 
optional locking screws, these must be backed out before 
cover can be removed. 

2. Set the cover on a table near an accurate 
thermometer. 

3. After allowing 5 or 10 minutes for stabilization, 
compare the readings, If they are the same, replace 
cover and put system into operation. If they are 
different, recalibrate the thermostat thermometer, step 4. 

4 . Insert a small screwdriver in the thermometer shaft 
(Fig. 11) and turn it until the thermometers read the 
same. When thermometer is calibrated, replace cover and 
place system and fan switches for desired operation. 
NOTE: Hand heat will offset the thermometer reading. 

After making each adjustment, wait 5 or 10 minutes 
for the thermometer to stabilize before comparing. 



FIG. 11-THERMOMETER CALIBRATION. 


BULB REPLACEMENT 

Before replacing bulb, shut off the power supply to, 
prevent shorting out the transformer at the bulb 
'terminals, or move subbase system switch to "OFF.” 

Replace bulb in subbases with optional malfunction 
light as follows. 

1. Remove the thermostat from the subbase. 

2. Remove the snap-on shield that covers the light. 

3. Disconnect the field wire from the “X" terminal 
to prevent shorting out the transformer at the bulb 
terminals. 


4. Snap out the old bulb and replace it with a new 
bulb, Part No. 129571. The bulb contact should seat in 
the depression in the socket base. The bulb may be 
screwed in farther, if necessary, for a better electrical 
connection. When installing bulb, use needlenose pliers. 

5. Reconnect the field wire to terminal "X.” 

6. Replace the shield and mount the thermostat. 


INDICATOR LIGHT ASSEMBLY 
INSTALLATION 

The 135734A Indicator Light Assembly may be fk d 
added to most Q672 Subbases. The assembly mounts 
directly on the subbase and may be installed before or 
after the subbase is mounted. To install the indicator 
light assembly, use the following procedure. 



FIG. 12-INSTALLATION OF INDICATOR LIGHT 
ASSEMBLY. 


1. If the thermostat is mounted on the Q672 Sub- 
base, remove the thermostat cover. NOTE: If the cover 
has optional locking screws, these must be backed out 
before cover can be removed. 

2. Loosen 2 captive screws and remove thermostat. 

3. Select either FILTER, CHECK, or EM. HT. lens. 

4. Place the lens over the recess cavity on the sub- 
base, and place the black retainer plate over the lens. 

5. Start 1 self-tapping screw through the left-hand 
hole of the retainer plate and lens. 

6. Pivot lens and plate out of way as shown in 
Fig. 1 2. Insert bulb into recessed cavity, and route wires 
toward left-hand side of subbase. 

7. Pivot lens and retainer plate into position, and 
start second self-tapping screw in right-hand retainer 
hole. 
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To wiro inriirvttnr Jioht aisom 1 -"", us#* fh'i l.V'owini, 
pr/wvliirn 

1. Route 1 indicator light leadwire to the R or RH 
oibbase terminal, end fasten beneath the terminal screw 
(tug, 13). 

2. Route second indicator light leadwire to right 
retainer screw. 



FIG. 13-CONNECTING 135734A LEADWIRES. 


3 F^U'" wire frcn* *ndi:ator light control switch to 
nght ret unor screw. Attach both indicator tfwiteh wire 
and indicator light leadwire to right retainer screw. 

4. Connect remaining indicator light control switch 
wire to common secondary leg of heating transformer 
(Fig. 14). 
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FIG. 14-WIRING HOOKUP FOR INDICATOR UGHT 
AND CONTROL SWITCH. 


Remount the thermostat, and restore the power 
supply. To check indicator light operation, jumper the 
indicator light control. The indicator lamp should light. 
After removing the jumper, the lamp should go out. 


THERB308TAT-SUBBA8E APPLICATION 


The schematics on the following pages are divided 
into four groups: 

1 . Standard circuits with AUTO heat-cool changeover, 
page 1 1 . 

2. Standard circuits with MANUAL heat-cool change- 
over, page 17. 

3. Heat Pump circuits with changeover in cooling- 
AUTO, page 21. 

MANUAL, page 28. 

4. Heat Pump circuits with changeover in heating- 
AUTO, pane 32. 

Within groups, schematics are generally arranged 
alphabetically by subbase model, then thermostat model. 
For additional information on Q672 Subbas y T872 
Thermostat combinations, see form 70-6208. 

Circuit descriptions and terminology is defined as 
follows. 

For standard heating-cooling circuits: 

AUTO CHANGEOVER -refers to the presence of 
an AUTO position in the system switching 
(EXAMPLE: Q672E with OFF-HEAT-AUTO- 
COOL switching); does not require switch 
movement to change mode. 

MANUAL CHANGEOVER -requires a system 
switch movement to change mode. (EXAMPLE: 
Q672B with HEAT-OFF-COOL switching), 
T872.D thermostats with 2 heat and 2 cool 
switches are shown on most standard circuits. 
Most standard or Tradeline subbases (Q672 A-E, 
G) can be used with T872A-F standard 
Tradeline thermostats. The schematics can bo 
field-modified as required. 


For heat pump circuits: 

CHANGEOVER VALVE-operates on Cooling. 
The reversing valve or relay is activated either 
by moving the system switch to COOL 
(manual changeover) or by a mercury switch 
which makes on a temperature rise (auto 
changeover). 

CHANGEOVER VALVE-operates on heating. 
The reversing valve or relay is activated either 
by moving the system switch to HEAT (manual 
changeover) or by a mercury switch which 
makes on a temperature fall (auto changeover.) 


For all circuit components: 

Each mercury switch is identified by function, 
as follows: 

HI -Stage 1 heating 
H2 -Stage 2 heating 
Cl Stage 1 cooling 
C2 -Stage 2 cooling 
C/O Changeover (heat pumps) 

Each anticipator is identified as adjustable or fixed, 
as well as naming which switch it affects. FOR 
EXAMPLE; HI adjustable anticipator, Cl fixed 
anticipator. 

All TO 72 thermostats use mercury switches. Each 
schematic will indicate switch operation by 
being drawn in the open position with an arrow 
indicating operation with a temperature RISE 
or FALL. 
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STANDARD CIRCUITS WITH AUTO HEAT-COOL CHANGEOVER 



FACTORY ADDED MALFUNCTION LIGHT (OPTIONAL). FIELDREMOVABLE, JUMPER (OPTIONAL) REMOVE FOR SEPARATE HEATING AND COOLING TRANSFORMERS. 


MII4 


15— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672A SUBBASE WITH TB72D THERMOSTAT, SUBBASE 
PROVIDES HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING, 



SWITCHING TO DESIGNATED POSITIONS ONLY 


POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERIOAP PROTECTION AS REQUIRED 


FACTORY ADDED MALFUNCTION LIGHT {OPTIONAL) FIELD REMQVLABLF JUMPER (OPTIONAL) REMOVE FOR SEPARATE HEATING COOLING TRANSFORMERS 


HIM 


FIG. IB— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672C SUBBASE WITH TB72D THERMOSTAT. SUBBASE 
PROVIDES OFF-AUTO SYSTEM AND AUTO-ON FAN SWITCHING, 
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w 



FIG. 17-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR QS72C SUBBASE WITH T072E THERMOSTAT, SUBBASE 
PROVIDES OFF-AUTO AND AUTO-ON FAN SWITCHING. RC TERMINAL FOR COOLING ONLY, 





FIG. It— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR QC72E SUBBASE WITH T872D THERMOSTAT. SUBBASE 
PROVIDES OFF-HEAT -AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. R TERMINAL FOR COMMON HEAT- 
ING AND COOLING CIRCUIT. 



FIG. 20-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672E SUBBASE AND T872D THERMOSTAT. SUBBASE 
PROVIDES OFF-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. RC-RH TERMINALS FOR SEPARATE 
HEATING AND COOLING CIRCUITS. 
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A\ SWITCHING TO DESIGNATED POSITIONS ONLY. 

As FIEl - 0 REMOVEABLE JUMPER {OPTIONAL), REMOVE JUMPER FOR 
SEPARATE HEATING AND COOLING TRANSFORMERS 




A POWER SUPPt Y PnOVIDF DISCONNECT MEANS AND OVERLOAD 
’ PROTECTION AS REQUIRED. 


FIG. 21— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672E SUBBASE AND T872D THERMOSTAT. SUBBASE 
PROVIDES OFF-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 
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A\ SWITCHING TO DESIGNATFD POSITIONS ONLY 

A POWER SUPPLY, PROVIDE DISCONNECT MEANS AND OVERLOAD 
PROTECTION AS REQUIRED. 


FIG. 22-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F SU0BASE AND TB72D THERMOSTAT. SUBBASE 
PROVIDES OFF-EM. HT-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. EMERGENCY HEAT RELAY 
AND LIGHT ARE ENERGIZED WHEN SWITCH IS IN EM. HT. POSITION. 
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FIG. 29-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR QS72F SUBBASE AND T872D THERMOSTAT. SUBBASE 
PROVIDES OPF-EM* HT.- HE AT* AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. EMERGENCY HEAT RELAY 
IS ENERGIZED WHEN SYSTEM SWITCH IS IN EM. HT. POSITION? LIGHT OPERATES WITH SECOND STAGE OF 
HEATING. 



FIG. 24-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F SUBBASE WITH T872C THERMOSTAT. SUBBASE 
PROVIDES OFF-EM. HT.-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. EMERGENCY HEAT RELAY 
ENERGIZEO WHEN SWITCH IS IN EM. HT. POSITION; LIGHT OPERATES WITH SECOND STAGE HEATING. 
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-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F S'JBBASE AND T872C THERMOSTAT. SUBBASE 
PROVIDES OFF-EM. HT.-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING, 
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$\ SWITCHING TO DESIGNATED POSITIONS ONLV 
^ FACTORY ADDED MALFUNCTION LIGHT (OPTIONAL). 


POWER SUPPLY PROVIDE OISCONNFCT MT ANS AND OVERLOAD PROTECTION AS REQUIRED 
/$ \ ■'»** AND * 0" Tf RMINALS (OPTIONAL ) 


FIG. 26-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672G SUBBASF AND T872D THERMOSTAT, SUBBASE 
PROVIDES OFF-AUTO SYSTEM SWITCHING ONLY. 
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FIELD REMOVABLE JUMPER IOPTIONAL). REMOVE FOR SEPARATE HEATING AND COOLING TRANSFORMERS 

A POWER SUPPLY. PROVIPE OIPCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED tm* 


FIGS. ZT-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672K SUBBASE AND TC72D THERMOSTAT. SUBBASE 
PROVIDES OFF-HEAT-AUTO-COOL SYSTEM SWITCHING ONLY. 


STANDARD CIRCUITS WITH MANUAL HEAT-COOL CHANGEOVER 



FIQ. 2i— IM7 'RNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672B SUBBASE AND T1720 THERMOSTAT. SUBBASE 
PRC /IDES HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 
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FIG* 2 P— INTERNAL SCHEMATIC ANO TYPICAL HOOKUP FOR Q672B SUBBASE AND T872D THERMOSTAT. SUBBASE 
PROVIDES HEAT-OFF-COOL SYSTEM ANO AUTO-ON FAN SWITCHING. G TERMINAL IS ISOLATED ON HEATING 
TO PROVIDE FAN RELAY OPERATION FROM EXTERNAL LOW VOLTAGE FAN SWITCH. 


06720 TB720 AUTO FAN IN HE AT ANO COOL 



A SWITCHING TO DESIGNATED POSITIONS ONLY 
A. FACTORY ADDED MALFUNCTION LIGHT (OPTIONAL) 

A PQWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED 
A FIELD REMOVABLE JUMPER (OPTIONAL) REMOVE JUMPER FOR SEPARATE HEATING AND COOLING THANH) ORMtRR 

A RECOMMENDED HEAT ANTICIPATOR SETTING 15 THE COMBINED CURRENT DRAW OF THf FAN RELAY AND STAG! I 
HEATING CONTROL AS THE FAN RELAY CURRENT PASSES THROUGH THE ANTICIPATOR WHEN THE FAN 
SWITCH IS IN THE AUTO POSITION. 


FIG. 30— INTERNAL SCHEMATIC ANO TYPICAL HOOKUP FOR Q672B SUBBASE AND T872D THERMOSTAT. SUBBASE 
PROVIDES HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING, AND AUTOMATIC FAN OPERATION IN 
HEATING AND COOLING FOR ELECTRIC FURNACE. 
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FIO. 3t—INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR 08*20 SUBCASE AND T072T THERMOSTAT, THERMOSTAT 
PROVIf CS I STAGE HEATING, I.STAGE VENTILATION, AND 2.STAOC COOLING. SUIJDASE PROVIDES HGAT-C VP* 
COOL SYSTEM AND AUTO-ON PAN SWITCHING. 



PIC. 32-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR QC72B SUBBASE ANO T872C THERMOSTAT. SUBBASE 
PROVIDES HEAT-OPF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 





FIG. 34— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672D SUBBASE AND T872M THERMOSTAT* SYSTEM 
SWITCHING TO BE PROVIDED EXTERNALLY, SECOND-STAGE HEAT IS FIXED TO MAKE AT 60 F [16 CJ. 
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HEAT PUMP CIRCUITS WITH AUTOMATIC CHANGEOVER ON COOLING 


TRANSFORMER 



CHANGEOVER 

SWITCH 


Cl FIXED 
ANTICIPATOR 


CHANGEOVER 

VALVE 


COMPRESSOR 

RELAY 


A W I RELAY 

/t\ SWITCHING TO DESIGNATED POSITIONS ONLY ■■■ mi 

A\ POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED 


riO. 3t~HNTIANAL SCHEMATIC ANO TYPICAL HOOKUP FOR QS72C/TS72H IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 1-STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB* 
EASE PROVIDES OFF-AUTO SVSTCM AND AUTO-ON PAN SWITCHING. 



FIG. 3 •— INTERNAL SCHEMATIC ANO TYPICAL HOOKUP FOR QC72E/TS72G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND I -STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
BASE PROVIOES OFF-HEAT-AUTO-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 
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FIG, 37-HNTERNAL SCHEMATIC AND TYPICAL HOOKUF FOR QI72E/T872G IN HEAT PUMP APPLICATION* THERMOSTAT 
PROVIDES 2STAGE HEATING (SECOND-STAGE HEAT IS FAST CYCLING) AND 1 ’STAGE COOLING I CHANGEOVER 
VALVE OPERATES WITH COOLING. SUBBASE PROVIDES OFF-EM, HT/HEAT*AUTO»COOL SYSTEM AND AUTO-ON 
FAN SWITCHING. 



FIG, 38— ‘INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F/TS72G IN HEAT TUMP APPLICATION, THERMOSTAT 
PROVIDES 2-STAGE HEATING (SECOND-STAGE HEAT IS FAST CYCLING) AND 1-STAGE COOLING! CHANGEOVER 
VALVE OPERATES WITH COOLING. SUODASE PROVIDES OFF-EM, HT.-HEAT-A UTO-COOL SYSTEM AND AUTO-ON 
FAN SWITCHING. 
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Cl FIXED ANTICIPATOR 


po wc* supply. provide disconnect means and overload 

PROTECTION AS REQUIRED 

SWITCHING TO DESIGNATED POSITIONS ONLY. 


COMPRESSOR OVMU HAD Hill HUM HIGH Pm SSURC 
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7 y— — — — - — 


/3\ DOUBLE BALL SWITCH SHOWN IN HFAT PORTION 

A\ fifcLO RIMOVEABLE JUMPER REMOVE FOR SEPARATE HEATING COOLING 
TRANSFORMERS $u t c 

/S\ INSULATED CONTACT 


FIG. 3f — INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR QS72F/TS72Q IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING (SECOND-STAGE HEAT IS FAST CYCLING) ANO I -STAGE COOLING; CHANGEOVER 
VALVE OPERATES WITH COOLING* SUBBASE PROVIDES OFF»COOL-AUTO*HCAT-EM> HT. SYSTEM AND AUTO-ON 
FAN SWITCHING. 
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FIG. flO-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F/T872G IN HEAT PUMP APPLICATION. THERMOSTAT 
rnnVlDES 2-STAGE heating AND l-STAGE COOLING; changeover valve operates with COOLING. 
SUCDASE PROVIDES OFF-COOL-AUTO-MEAT'EM.HT. SYSTEM AND AUTO-ON FAN SWITCHING. 
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FIG. 41— INTERNAL. SCHEMATIC AND TYPICAL HOOKUP FOR Q*72F/T«72G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-5TAGF. HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLINc UB- 
BASE PROVIDES OFF-COOL-AUTO-HEAT-FM.MT, SYSTEM AND AUTO-ON PAN SWITCHING, 



FIG. 41— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672F/T«72G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND l-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
BASE PROVIDES OFF-COOL-AUTO-HEAT-EM.MT.SVSTEM AND AUTO-ON PAN SWITCHING. 
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FIG. 43~lNTEnNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672J/T872G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2* STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
PAGE PROVIDES OFF-COOL-AUTO-HEAT SYSTEM AND AUTO-ON FAN SWITCHING. 
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FIG. 44— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672J/TB72G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
CASE PROVIDES EM.HT, -AUTO-OFF SYSTEM AND AUTO-ON FAN SWITCHING. 
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FIG. 49— INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672J/T672G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STADE HEATING AND 1 -STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
CASE PROVIDES EM, HT.-A UTO-O FF SYSTEM AND AUTO-ON FAN SWITCHING. 



FIG. 46-INTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR Q672J/T672G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH COOLING. SUB- 
CASE PROVIDES EM. HT, -ON-OFF SYSTfH.* AND AUTO-ON FAN SWITCHING. 
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HEAT RELAY 
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ANTICIPATOR « 


CHANGEOVER 

VALVE 
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RELAY 


47~IN***nnNAL SCHEMATIC AND TYPICAL HOOKUP FOR QQ72B/T872R IN MEAT PUMP APPLICATION, THERMOSTAT 
PROVIDES 2-5TAGE HEATING AND 1-STAGE COOLING* MANUAL CHANGEOVER OPERATES ON COOLING, SUB- 
BA5C FROVtDCS HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 




TRANSFORMER FOR I 
STAGE 2 HEAT I 


-TRANSFORMER FOR 
■ STAGE 5 HP AT AND 
rf,r TL 



I /K POWER SUPPLY PROVIDE DISCONNECT MEAN5 AND OVERLOAD 

I PROTECTION AS REQUIRED 

j I f SWITCHING TO DESIGNATED POSITIONS ONLY 

O I HEATING CONTACTS (LEFT SIDE OF TUBE) MAKE ON TEMPERATURE 

A L ~ I PAU.. COOLING CONTACTS (RIGHT SIDE OF TUBE) MAKE ON TEMPERA* 

/^^TO^X TURE RISE. 

P ON^ " > ^ CONTACTS INSULATED TO ISOLATE HEAT AND COOL CIRCUITS 

* A, FIELD REMOVEAOLE JUMPER REMOVE FOR SEPARATE HEATING AND 

' COOLING TRANSFORMERS >«»«« 


fIG. 48-tNTERNAL SCHEMATIC AND TYPICAL HOOKUP FOR G672B,nr872R IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND 1-STAGE COOLING; MANUAL CHANGEOVER OPERATES ON COOLING. FAST 
CYCLING STAGE 2 HEAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSFORMER. SUBBASE PROVIDES 
HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 
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A rowtw SUPPLV PROVIDE disconnect means and overload 
PROTECTION AS ACCUinCQ 


A SWITCHING TO (It SUiNAUO POSITIONS ONt Y 
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FIG, 4S-INTGRNAL SCHEMATIC AND TYPICAL HOOKUP FOR QG721YT872R IN HEAT PUMP APPLICATION, THERMOSTAT 
PROVIDES 2-STAGE' HEATING AND I -STAGE COOLING; MANUAL CHANGEOVER OPERATES ON COOLING. PAST 
CYCMNG STAGE Z HEAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSFORMER. EMERGENCY HEAT RELAY 
AND LIGHT ARE ENERGIZED IN EM. HT. SWITCH POSITION, SUBBASE PROVIDES EM, HT.-HEAT-OFF-COOL SYSTEM 
AND AUTO-ON FAN SWITCHING. 



PIG. SO— INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF Q672L/T872R IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND I -STAGE COOLING; MANUAL CHANGEOVER OPERATES ON COOLING, FAST 
CYCLING STAGE 2 HEAT HAS ISOLATED CIRCUIT AND SEPARATE TRANSFORMER. EMERGENCY MEAT RELAY 
AND LIGHT ARE ENERGIZED IN EM.HT SWITCH POSITION. SUBBASE PROVIDES ^M.HT-HEAT-OFF-COOL SYSTEM 
AND AUTO-ON FAN SWITCHING. 
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r!G, E » — l nTi.RNAL SCHEMATIC AND TYPICAL HOOKUP OF Q672L/T872G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2STAGG HEATING AND t-STAGE COOLING; MANUAL CHANGEOVER OPERATES ON COOLING. SUB- 
CASE PROVIDES GM.MT.-HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 



Li: 



IIHSmII 


-INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF Q672L/T872R IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND 1-STAGE COOLING; MANUAL CHANGEOVER OPERATES ON COOLING. SUB* 
BASE rM.MT.HEAT-OFF-COOL SYSTEM AND AUTO-ON FAN SWITCHING. 











fig. 54— INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF Q672L/TS72G IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING ANO 2-STAGE COOLING. SUBBASE PROVIDES EM. HT.-HEAT-OFP-COOL SYSTEM 
ANO AUTO-ON FAN SWITCHING. 
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55-INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF QS72C/T872S IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH HEATING. SUB- 
BASE PROVIDES OFF-AUTO SYSTEM AND AUTO-ON FAN SWITCHING. 
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A POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAD A SWITCHING TO DESIGNATED POSITIONS ONLY 
PROTECTION AS REQUIRED A 

A DOUBLE DALI. SWITCH SHOWN IN AUTO POSITION »»♦»• 


riO, 51-INTERNAL SCHEMATIC ANO TYPICAL HOOKUP OF 4S72F/TI72N IN HEAT PUMP APPLICATION, THERMOSTAT 
PROVIDES 2-STAGE HEATING ANO 1-STAGC COOLING; CHANGEOVER VALVE OPERATES WITH HEATING, SUB* 
•ASE PROVIDES OFF-COOL-AUTO-HEAT-EM.HT, SYSTEM AND AUTO-ON PAN SWITCHING, 
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fa SWITCHING TO DCSIDNATt 0 POSI DONS ONI Y L — , — J 

A POWER SUPPLY PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED mi 


PIG, 97— INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF QS72E/TS72C IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 1-STAGE HEATING AND 1-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH HEATING. SU9- 
BASE PROVIDES OFF-HEAT-AUTO-COOL SYSTEM ANO AUTO-ON FAN SWITCHING, 
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fig. sb-intgrnai. schematic and typical hookup op q#72g/tb72c in heat pump application, thermostat 

PROVIDES 1-STAGE HEATING AND l-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH HEATINO. SUB- 
BASE PROVIDES OFF-AUTO SYSTEM SWITCHING AND NO FAN SWITCHING FOR FAN CIRCUIT. 



FIG, S9 — INTERNAL SCHEMATIC AND TYPICAL HOOKUP OF Q672N7TB72C IN HEAT PUMP APPLICATION. THERMOSTAT 
PROVIDES 2-STAGE HEATING AND l-STAGE COOLING; CHANGEOVER VALVE OPERATES WITH HEATING. SUB- 
BASE PROVIDES HEAT-OFF-COOL-EVAP. SYSTEM AND ON-AUTO FAN SWITCHING. 


1 
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FIO. tO— INTERNAL SCHEMATIC ANO TYPICAL HOOKUP OF Q«72J/T«72A OR D IN HEAT PUMP APPLICATION. THERMO- 
STAT PROVIDES 2-STAGE HEATING ANO 2-STAGE COOLING: CHANGEOVER VALVE OPERATES WITH HEATING. 


SUBBASE PROVIDES EM, HT-* AUTO-OFF SYSTEM AND AUTO-d t FAN SWITCHING. 
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Honeywell 


AQUASTAT CONTROLLERS ARE IMMER- 
SION TYPE DEVICES FOR LIMITING OR 
REGULATING THE TEMPERATURE OF 
LIQUIDS IN BOILERS, STORAGE TANKS, 
AND OTHER APPLICATIONS WHERE TEM- 
PERATURE CONTROL OF LIQUIDS IS 
REQUIRED AS THE TEMPERATURE OF 
THE CONTROLLEDMEDIUM RISESTOTHE 
H r POINT, EXPANSION OF THE FLUID 
IN THE SENSING ELEMENT OPERATES 
THE INTERNAL SWITCH OR SWITCHES. 

□ The L4006, 7, and 8 provide spst switching 
for high or low limit control of a burner. 

□ The L4006G model has two spst switches 
that make and break in sequence to provide 
boiler sequencing. 

□ The L6006 and 8 provide spdt switching 
for low limit and circulator control. 

□ Models which break contact on a tempera- 
ture rise to the set point are calibrated for high 
limit use. They are also suitable for low limit 
control if a separate high limit control is used. 

□ Ambient compensated models are available 
to prevent control-point shift caused by 
temperature fluctuation at the case. 

□ Visible control point scale and external 
adjustment screw permit easy setting. 

□ Models are available for either horizontal 
or vertical insertion of the sensing element. 
The sensing element may be directly immersed 
or placed in an immersion well. 

□ Remote bulb models are available if the 
controller must be mounted at a location away 
from the sensing element. 

D Remote bulb models may also be used to 
sense air temperature in ducts and in outside 
air sensing applications. 

□ Totally enclosed Micro Switch snap-acting 
switches are used in all models. 


AQUASTAT 

CONTflOLLERS 




L4008,7,8, 


L0006.B 


Residential Div Form Number 


ORIGINAL PAGE IS 
w poor qi Af.rry 




srsv MODUS! 


MODEL 

APPLICATION 

RANGE (F) 

MIDSCALE 

DIFFERENTIAL 

(F) 

INSERTION 3 

SWITCHING 
ON TEMP. 
RISK 

— ... . 
AVAILABLE OPTIONS 

L4006A 

high or low 
limit 

40 to 160 
100 to 240 

2 or 5 fixed or 
5 to 30 adj , 

horizontal 

breaks 

Tradeline models which in- 
dud » well ami tube of heat 
conductive compound. Plas- 
tic alddd for covering well 
in water hotter applications# 
3/4 in, N PT brass spud. 
Centigrade scale markings. 
Factory net stops at 160 F, 
185 b\ 100 F, 200 F, or 
220 F. Dial marked WAHM, 
NOI1MAI,, HOT. Insulation 
d M»*bs of 1-1 % 3, or 5 
ln< I* s # 

L4006B 

circulator 

40 to 180 
or 

AG0Ji>_24<L 

5 fixed or 
5 to 30 adj . 

horizontal 

makes 

3 ii vh in- ul . tii'ii depth, 3/4 
ini'h NIT brass spud. 

L4006C 

high or low 
limit 

100 to 240 

2 or 5 fixed 

Imr tzont.il 
direct 

breaks 

10 in. dement. Factory 
ret «top at ?.03 F. 

L4006Eb 

high limit 

1J0 to 250 

manual 

reset 

horizontal 
or vertical 

breaks 

3/4 in. NIT In ass spud, 3 
in, insulation depth, 

L4006G 

sequencing 

100 to 240 

Dflxcd 
interstage 
3-10 F adj. 

horizonl.il 
or vortical 

breaks 

two 

switches 


L4007A 

high or low 
limit ... 

100 to 240 

2 or 5 fixed, 
5 to 30 adj. 

vortical 

breaks 

Centigrade sealo markings. 

L4007B 

circulator 

100 to 240 

*5* fixed or 
5 to 30 adi. 

vertical 

makes 


L4008A a 

high or low 
limit 

40 to 180 
or 

100 to 240 

2 or 
5 fixed, 

5 to 30 adj. 

remote 

bulb 

j 

breaks 

5 ft.fl in., n ft.fi in. or 10 ft. 
l'l'inoto capillary, Factory 
set scale stop at 120 or 
200 F, External adjusting 
knob, Centigrade scale 
marklmrs. 

L4008B 3 

circulator 

100 to 240 

5 fixed or 
5 to 30 adj. 

remote 
bulb 

makes 

8 ft.6 in. capillary. 

L4008C® 

ambient 
compensated 
high limit 

0 to 70 
or 

40 to 180 

2 or 5 fixed 

remote 

bulb 

breaks 

7 ft.6 in., 20 ft.captllary or 
fast response element. 
External adj. knob. 150 va 
rating at 120, 240v ac. 

High limit stamped on case 
resile lock. 


L4008 nxxMi continued on page 3 

a Copper well or fitting is supplied with all models except remote bull) type, When ordering, specify boiler tapping 
size (1/2 or 3/4 inch) and insulation depth, 

bManual reset (trip-free) — Switchbreaks circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts can be manually reset. 
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1833 DOUGLAS DRIVE, NORTH 
MINNEAPOLIS, MINNESOTA ES422 
(IN CANADA - HONEYWELL CONTROLS LIMITED 
740 ELLtSMERE ROAD 
SCARBOROUGH, ONTARIO) 



SPST MODELS CONTINUED; 


MODEL 

APPLICATION 

RANGE (F) 

KOI 1 

INSERTION* 

HU 

AVAILABLE OPTIONS 

L4008D* 

ambient 

compensated 

circulator 

0 to 70 
or 

40 to 180 

2 or 5 fixed 

remote 

bulb 

l 

makes 

Tradeline modef available. 
Centigrade scale markings. 
Hot tinned 8 ft, capillary. 
Electrical rating: 2.3 amp 
at 120-240v ac, full load. 
Fast response, 10 ft.ar- 
mored capillary with 3 It. 
bulb. External adjustment 
knob. Factory set scale 
stops at 120, 220, or 250 F, 
Plastic shield for covering 
well in water heater 
applications. 

L4008E ab 

high limit 

|||§ 

manual 

reset 

remote 

bulb 

breaks 

Factory set scale stop at 
250 F. 8 ft, 6 in. capillary. 

L4008J a 

high limit 

100 to 240 

5 fixed 

remote 

bulb 

breaks 

All models less case and 
cover. 18 in. capillary and 
1/2 in. well assy. Factory 
set scale stoo at 220 F. 

L4008K& 

circulator 

40 to 180 

5 fixed 

remote 

bulb 

Bg i 

All models less cover. 


SPOT MODELS: 


MODEL 

APPLICATION 

RANGE (F) 

Mima 

INSERTION* 

AVAILABLE OPTIONS 

L6006A a 

circulator 
and low 
limit or 
high limit 

100 to 240 
or 

110 to 290 

5 fixed or 
5 to 30 adj. 

horizontal 

Tradelino model which includes 
well adaptor and tube of heat con- 
ductive compound. 3/4 in. NPT 
brass spud, 3 in. insulation 
depth. Horizontal or vertical 
mount available on same models. 

L6006B 

circulator 
and low 
limit or 
high limit 

100 to 240 

5 fixed or 
5 to 30 adj • 

horizontal 

3/4 in. bm*s bulb compression 
fitting. 

L6008A a 

circulator 
and low limit 
rooting 

100 to 240 
-30 to 70 

5 fixed or 
5 or 30 adj. 

remote 

bulb 

Tradeline model with 5 fLeap- 
illary, Range of -30 to 70 F, 
Centigrade scale markings. With- 
out cover. 

Leooacr 1 

dual fuel 
changeover 

0 to 70 
40 to 180 

2 or 5 fixed 

remote 

bulb. 

May be 
duct mounted. 

Tradoline model. 150 va switch 
rating* Centigrade scale 
markings, 7 ft,6 in. armored 
capillary. External adjustment 
knob. Lock type cover. 20 ft, 
clement. Averaging clement. 

LflOPRRa 

ambient 

compensate 

40 to 180 

5 fixed 

remote 

bulb 

Ail models less enclosure. Front 
mounted. 


a Copr>or well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping 
gHci (2/2 or 3/4 inch) and inflation depth. 

b Mnnunl reset (trip-free)^Switchbreaks circuit »nd locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below fret point before contacts can be manually reset. 


NOTE; The following specifications are standard. Variances, available as options, are noted in the preceding 


ELECTRICAL RATING (AMPS): 
Models with 2 F fixed differential — 


Models with 5 F differential— 





120 v ac 

1 240v ac 
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48 
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PRESSURE RATING: 

Capillary bulb (direct lmmorslon)— 200 psi. 
Immersion well— 255 pel. 

SENSING BULB MATERIAL: Copper. 

SENSING BULB FULL: Liquid. Toluene or Silicone. 

CAPILLARY LENGTH (including bulb): Remote bulb 
modelB— 50 inches. 

SENSING BULB DIMENSIONS (inches): 2-7/6 long, 
3/8 diameter. 

INSERTION DEPTH: 3-3/8 inches. 

INSULATION: Brass. 1-1/2 or 3 inches. Specify 
when ordering. 

PROVISION FOP. WIRING: Screw terminals. 

MOUNTING: Horizontal and vertical models mount 
directly to an Immersion well installed in a boiler 
fitting. Remote bulb models have 3 mounting holes 
rear of case for screw mounting to a vertical 
surface. 

FINISH; Gray. 

INSTALLATION DIMENSIONS: See Figs, 1 and 2. 

IMMERSION WELL DIMENSIONS: See Fig, 3. 

BOILER FITTING AND BULB DIMENSIONS: See 
Fig. 4. 


ACCESSORIES: 

Weatherproof enclosure— Q615, 

Immersion wolls— 

Copper, 1/2 NPT, 1-1/2 Inch insulation— Part 
No, 12137 1A. 

Copper, 1/2 NPT, 3 Inch insulation— Part No. 
121371 Li. 

Copper, 3 / 4 NPT, 1-1/2 inch insulation— Part 
No. 12 137 ID. 

Copper, 3/4 NPT, 3 inch insu Inti on— Part No. 
121371M. 

Copper, 3/4 NPT, 1-1/2 inch insulation, plastic 
sleeve— Part No. 12131K. 

Copper, 3/4 NPT, 3 inch insulation, plastic 
sleeve— Part No, 121371N. 

Stainless stool, 1/2 NPT, 1-1/2 inch insulation 
-Part No. 121371E. 

Stainless steel, 3/4 NPT, 1-1/2 inch insulation 
-Part No. 121371F. 

Bulb Compression Fittings (see Fig. 6) — 

Brass, 1/2 NPT plug. 1-1/2 inch insulation— 
Part No. 1044868. 

Brass, 3/4 NPT plug, 1-1/2 inch insulation— 
Part No. 104486C. 

Capillary Compression Fittings (sec Fig. 7) — 

Copper, 1/2 NPT plug. 1-1/2 inch Insulation- 
Part No. 104484C. 

Copper, 3/4 NPT plug, 1-1/2 inch insulation— 
Part No, 104484 B, 




FIG. 3-IMMERSION WELL DIMENSIONS FOR ALL MODELS 
EXCEPT L4006C, L4007D. AND L6006B. 



FIG. 2~INSTAUATION DIMENSIONS FOR REMOTE BULB 
MODELS. OTHER DIMENSIONS SAME AS FIG. 1. 



T0 1 I 


FIG. 4- BOILER FITTING AND BULB DIMENSIONS FOR L4006C, 
L4007D, AND L6006B. 
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The manufacturer usually provides a tapping for 
insertion of the controller’s sensing element, lids 
tapping is located at a point where typical water tem- 
perature can be measured. Depending on model, the 
element is inserted in an immersion well, through 
a boiler fitting, or directly immersed, 

Installation should bo made by a qualified serviceman. 
Follow the instructions furnished by the system man- 
ufacturer, if available. Otherwise, refer to appropriate 
procedure listed below* 

IMPORTANT 

Controller may be used with or without immersion 
well. Well, if used, must fit sensing bulb snugly 
for good thermal response. Insert bulb until it 
rests against bottom of well, then hold it there 
white tightening the tubing clamp. 


MOUNTING REMOTE BULB MODELS 

The remote temperature-sensing bulb can either 
be installed In an immersion well (Fig, 6) that ex- 
tends into the boiler or tank, or it can be directly 
immersed in the liquid, For installations not using a 
well, secure the remote bulb with a bulb compression 
fitting (Fig. 6), or capillary compression fitting 
(Fig. 7). 

Well, bulb compression fitting or capillary com- 
pression fitting must be ordered separately. Sizes 
available: 1/2 in. , 3/4 in. NPT spud. Well, if used, 
must fit sensing bulb snugly for good thermal re- 
sponse. Insert bulb until it rests against bottom of 
well, then hold it there while tightening the tubing 
clamp. (Sci Fig. 5. ) 

The boiler manufacturer generally provides a 
tapping for the insertion of the Aquastat controller's 
sensing element, This tapping should be located at a 
point whore typical wafer temperature can be mea- 
sured, The bulb or protecting immersion well must 
never be located close to a hot or cold water inlet or 
a steam coll. 

If the system is filled, drain system to a point be- 
low the boiler tapping, or wherever the sensing bulb 
is *n be Installed. 

The bulb can also be installed in the supply line of 
an indirect water heater, in the direct water heater 
itself, or in the feed riser, about 6 in. above the 
boiler. If the riser is valved, the bulb can be in- 
stalled between the boiler and the valve. 

NOTE: Avoid making sharp bends or kinks in the 

capillary. Bends should be no sharper than 1 inch 

radius, 

After Installing, carefully coll excess capillary at 
the bottom of the controller case. 


IMMERSION WELL MOUNTING 

1. Screw the well into the boiler, tank, or pipe 
tapping. 

2. Insert bulb in well, pushing tubing until bulb 
bottoms in well. 


3. Attach retainer clamp to end of well sjaid. Loosen 
draw nut and spread jaws of clamp with screwdriver 
if necessary, 

4. With retainer clamp attached to well spud (be 
sure jaws of clamp hook over ridge at end of spud, as 
shown at points "A"), adjust tubing to fit through re- 
tainer damp groove, as shown at point M a " 

5. Tighten draw nut so that retainer clamp is firm- 
ly attached to well spud and tubing is held securely in 
place. 



FIG, 5- IMMERSION WELL FITTING, 


MOUNTING WITH BULB COMPRESSION FITTING 



FIG. 6 BULB COMPRESSION FITTING. USE WITH MODEL 


L4008A,B,E,J, OR L6008A. 

1* Screw the fitting into boiler or pipe tapping* 

2. Slide sealing washer onto bulb. 

3. Insert bulb into boiler fitting until bulb bottoms. 

4. Slide split sleeve into fitting, 

5. Place clamps A and Bon assembly so that sleeve 
is drawn into fitting when screws are tightened. Note: 
make sure that nub on clamp A engages space between 
sleeve and clamp, 

6. Tighten clamp screws evenly. 
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MOUNTING WITH CAPILLARY COMPRESSION FfTTMO 



FIG, 7-CAPILLARY COMPRESSION FITTING. USE WITH 
MODEL L400tC,D,K, OR LSOOSCE 


1. Screw fitting Into boilsr or pip* tapping. 

2. Place packing rot on tubing. 

J. Slide bulb completely through fitting. 

4, Place composition disc and 4 slotted brass 
washers on tubing in the order shown in Fig, 7* Turn 
brass washers so that slots are 160 degrees apart . 

5 • Slide seal assembly into fitting and tighten packing 
nut. 


DUCT MOUNTING 



1. Drill a 3/4 inch hole in theduct wall large enough 
to admit the sensing bulb into the holder. 

2. Using the holder as a template, mark and drill 
holes for bulb holder mounting screws, 

3. Break holder to desired length (Fig. 0), 

NOTE: Holder must be long enough to hold sensing 
bulb In freely circulating air away from duct wall. 
Neatly coil excess capillary at controller case or at 
bulb holder. 



4. Place capillary In bulb holder channel. Pinch 
top edges of holder together at each segment (Fig. 10), 



5. Insert bulb holder into controlled area through 
hole prepared in step 1 above. 

6. Fasten bulb holder to duct wall with screws 
furnished. 


MOUNTING DIRECT IMMERSION MODELS 
FOR MODU S USING AN IMMIRSION WIU 

The well of the Aquastat controller must always be 
exposed to circulation of the medium under control, 
but must never be located close to a hot or cold inlet 
or steam coil. Where the tapping is on the sideof the 
boiler, use an Aquastat controller with horizontal well. 
Where the tapping is on top of the boiler, use a model 
with a vertical well. 


INSIALUNO THE IMMERSION WELL 

On existing Installations, shut off the power and re- 
move the old control. If the old immersion well appears 
suitable, and if the adapter clamp on the Aquastat 
controller fits the old well spud, the well need not be 
replaced. 

1. If the system is filled, drain system to a point 
below the boiler tapping. 

2. Remove plug (or old well) from boiler tapping. 

3. Install the No. 121371 Immersion Well Ipcu^ed 
with the controller. If boiler tapping is greater than 
1/2 Inch a reduction fitting must be used to adapt the 
boiler opening to the 1/2 inch threads that are standard 
with the well or fitting. Fittings with 3/4 inch threads 
are also available, 

4. Fill the system. Make sure that the well is 
screwed in tightly enough to prevent leakage. Do NOT 
tighten or apply force to case after controller is 
secured to well. 
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INSTALLATION OF SENSING BULB IN IMMERSION WEU 

a* Loosen screw (at top of case, above scale* 
setting), and remove cover. Loosen two screws that 
secure adapter clamp* See Fig. 11, 

b. Insert the sensing element into the immersion 

well. 

c, Fasten the case of the Aquastat controller to 
the well with the adapter clamp. Make certain that 
the clamp is properly positioned over the groove of the 
well spud. Also be sure the flange at the opening of the 
well fits snugly into the opening of the case. The sensing 
element bulb must bottom in the well. 



MODELS DESIGNED FOR DIRECT IMMERSION 

(WITHOUT WELL) 

Some models, which provide direct immersion of 
the sensing element into the boiler, include a No* 
104486 bulb compression fitting assembly instead of an 
immersion well. Install fitting in boiler tapping. Be 
sure sealing washer is in place as shown in Fig. 12. 
Make sure that spud of bulb compression fitting is 
screwed in tightly enough to prevent leaking. Insert 
immersion bulb (sensing element) through bulb com- 
pression fitting. Adjust the adapter clamp so that it 
fits over the groove at the opening of the bulb com- 
pression fitting. Tighten adapter clamp screws so that 
Aquastat controller is firmly attached to bulb com- 
pression fitting, 

MOUNTING DUAL FUEL CHANGEOVER MODELS 

These models have a five foot capillary. This cap- 
illary establishes the maximum distance between the 
case and the outdoor mounting. 



FIG. 12— DIRECT IMMERSION MODEL WITH BULB COMPRES* 
SION FITTING PARTIALLY REMOVED. 

The bulb should be installed on the outside of the 
building in the shield provided (see Fig. 13) where it 
will be exposed to representative air temperature, but 
not to direct sunlight. It should be mounted high enough 
so that accumulated snow, leaves, or other debris 
cannot obstruct circulation of air around it, and where 
chi ldren cannot reach it. Avoid vents from the building. 

Install the case at the indoor location selected, fas- 
tening with screws through holes in back of the case. 
Bring the bulb and tubing out through a 3/4 inch hole 
in the outside wall. In uncoiling the tubing, carefully 
avoid sharp bends or kinks. Excess tubing should bf 
left coiled near the case. Do not make sharpbends near 
the case or bulb. 

Slip the bulb through the supports in the shield. Pinch 
the split supporting clip until it holds the bulb firmly 
in position. If the seal-off tube protrudes from under 
the shield, it may be bent under as shown in Fig. 13. 

Hold the shield over the mounting position and form 
a small-radius bend in the tubing. Place the split plug 
around the tubing and move the shield into mounting 
location as a unit. Push the split plug into the hole 
until it is wedged securely in place. Fasten the shield 
in place on the wall with the screws provided. 

NOTE: If the tubing is properly shaped and the split 
plug installed as directed, the shield will cover the 
split plug, and the hole in the wall will be hidden 
from sight. 



FIG. 13— MOUNTING BULB IN SHIELD OUTSIDE BUILDING. 
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MOUNTING THE MOORA REMOTE »UL» COOMNO 

THERMOSTAT 

MOUNTINO WITH OUARD RRACRIT 

Mount the bulb In the guard bracket aa shown In 
Fig. 14. Locate the bulb and bracket combination In 
freely circulating air in the controlled area. With 
screws provided, fasten the bracket In place. 

MOUNTINO ON SUCTION UNE 

1. In cooling units with more than one suction line, 
Bcnslng bulb should be placed on the common line. 

2. Make certain the bulb is at least 2 feet from the 
point at which the suction line leaves the cooler. This 
will prevent the outside temperature from being trans- 
mitted to the remote bulb through the copper tubing of 
t':e suction line. 

3. Place the remote sensing bulb on the side of the 
horizontal suction line between the coll and trap (not 
on the trap). 

4. Attach the sensing bulb to the suction line with 
clips or straps. 

5. Coll the excess length of capillary tubing near 
the L6008A case. 




NO. 10— TYPICAL QAS-FIREO SYSTEM WITH DOMESTIC HOT 
WATER. 



— LINE VOLTAGE 

— LOW VOLTAGE 


PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED. 


FIO. 17-TYPICAL OIL-FIRED GRAVITY SYSTEM. 


WIRING 

All wiring must comply with local codes and ordi- 
nances regarding wire size, type of insulation, en- 
closure, etc. Figures 16 through 23 show typical 
hook-up diagrams. 



FIG. 15- ATT ACHING REMOTE BULB TO HORIZONTAL SUC- 
TION LINE. 



FIO. 18-TYPICAL OIL-FIRED HYDRONIC SYSTEM WITH DO 
MESTIC HOT WATER. 
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FIG. IB-OIL-FIRED SUMMER-WINTER HYORONIC SYSTEM 
WITH DOMESTIC HOT WATER. 



A\ PROVIDE DISCONNECT MEANS AND OVI WO AO PROTECTION 
AS RFOUIREO, 


tONM 


FIG. 20-TYPICAL WIRING DIAGRAM FOR L6008C1040 USED 
TO SWITCH FROM GAS TO OIL ON TEMPERATURE 
DROP. 



FIG. 21-i YPICAL WIRING DIAGRAM FOR L6008C1040 USED 
TO SWITCH STREET GAS TO LPG ON TEMPERATURE 
DROP. 



FIG. 22-LGOOBA USED TO CONTROL COOLING EQUIPMENT 
AND INDICATING LIGHT. 



FIG. 23-TYPICAL HOOKUP FOR L4006G BOILER SEQUENCING 
AOUASTAT, 


wJt I i 


i * tv 


For proper selection of settings, f a the boiler 
manufacturer’s recommendations, 

HIGH LIMIT CONTROLLER 

Stmts off burner if water temperature exceeds high 
limit setting. Burner restarts when temperaturedrops 
to high limit setting, less differential. 

NOTE: On manual reset models, the reset button on 
the front of the case must be pushed in to allow the 
burner to operate after a high limit shutdown. 


LOW LIMIT CONTROLLER 

Maintains minimum boiler temperature for domestic 
hot water. Turns on boiler at temperature setting, 
minus differential. 

CIRCULATOR CONTROLLER 

Prevents circulation of water that is below the de- 
sired heating temperature. Breaks circulator circuit 
on temperature? drop below setting minus differential, 
remakes on rise to sotting. 
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Sat the differential to correspond with the boiler 
manufacturer's recommendations. To adjust models 
with adjustable differential, rotate the wheel on the 
back of the snap switch until the desired reading Is 
aligned with the "V" notch in the frame. The wheel 
provides an adjustment from 5 to 30 F, Replace the 
cover on the Aquastat controller. 

Adjust the control point to correspond with the boiler 
manufacturer's recommendations. To adjust, insert 
a screwdriver In the slotted screw-type head located 
beneath the window in the cover. Tarn the scale to 
the desired control point. 

L600BA LOCATION DIFFERENTIAL CALIBRATION 

Hie L6008A1003 Is calibrated for applications with 
both the bulb and case located in the room in which 
the temperature is being controlled. A correction will 
be necessary if the temperature of the case is different 
from the desired dial setting. 

I. If the case is at a higher temperature than the de- 
sired dial setting, raise the desired dial setting by the 
correction determined from the table at right. 


2. If the case is ata lower temperature than the de- 
sired dial setting, lower the desired dial setting by 
the correction determined from the table below. 


Temperature difference between 
desired room temperature and 
case temperature (F) 

Correction 
(Degrees F) 

________ g 

0 

5 

.... 3/4 

10 

_ -l-J/2 

15 

2 

20 

2-3/4 . 

25 

3-1/2 

30 

4-1/4 

35 

5 ... . 

40 

5-3/4 

45 

_ _ e- 1/2 

50 

7 

.... 55 . _ 


60 

r e-i/2 

70 

16 

80 

! li-l/2 





Check to make certain that the Aquastat controller 
has been installed and adjusted properly. Put the sys- 
tem into operation and observe the actionof the device 
through several cycles to make certain that it provides 


proper control of the system as described under OP- 
ERATION. Farther adjustments then can be made to 
meet more exact comfort requirements. 
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APPENDIX G 


GENERAL SDAS INSTALLATION 


INSTRUMENTATION INTERFACE REQUIREMENTS 


To transmit data from each sensor to tin* Central Data Processing System, the 
hardware components shown in Figure 1 are utilized at each sice. A typical 
layout of the work space required around the SDAS mounting area is shown in 
Figure 2. 

NOTE: All ERDA responsih Utica will be performed by NAOA . 

H ardwa re Co mpon ents 

1. Sensor wire (supplied and installed by site contractor) 

2. Junction box (supplied by ERDA and installed by site contractor) 

3. Junction box/SDAS interface cables (supplied and Installed by ERDA) 

A. Site Data Acquisition Subsystem (SDAS) (supplied by ERDA and installed 
by site contractor) 

5. SDAS telephone, interface (supplied by ERDA) 

6. SDAS and telephone electrical power interface (supplied by site 
contractor) 

Sens or to _J_un cj Box Wir ijig 

All wiring from sensors to {unction box (J~box) terminal block connections 
shall be performed by the site contractor in accordance with those guidelines 
utilizing wire, procured bv the site contractor and prepared for each sensor 
according to instructions in Figure Tin wire, size and number of conductors 
required for each sensor is specilud in Table 1, The sensor-to-i unction-box 
wire shall be. color-coded, audio and instrumentation grade cable to minimize 
noise, problems. Conduit shall be tr od only in accordance with local, codes. 
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J+OX (INTERFACE 
SETWEEN SENSORS 
AND SO AS) ^ 


MOX TO SO AS 
INTERFACE CARLES 
fMAXJMUM SEPARATION 
OF FOUR FEET) <4 FT.) 



AC ELECTRICAL 
POWER INTERFACE 

MIMA TVM l»1M 
AND tf AMOAAO 
1 WtAK/DOUAll 
OUT WVT~1J*VAC 

TELEPHONE 

COUPLER 


LONG DISTANCE 
TELEPHONE LINK 


Figure 1 • Site Instrumentation Interface Hardware 
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© 

© 

© 


J Box {A) is lo t#j locator* within a cnblrt run of A ft of the RDAS (B) 
NCMA type L5 1f>R loccptncle to bo within 6 ft of RDAS (B) 
Tolophono Interfnco (Coupler) is lorntorj within 3 ft of SOAR IB) 


FiRtirr ?* 


Typical f'DAK Installation Layout; Profile 



Sensor Wire Preparation Procedur. 


Table 1. Sensor Wire Requirements 


CONDUCTORS 

3 + shield 
5 t shield (2) 

4 + shield 
2 » shield 
2 1 shield 
2 1 shield 

NOTE: l. Typical wire part numbers include: 

- Alpha P/N 2422-18 gauge, 2 conductor or equivalent 

- Alpha I’/N 2423-18 gauge, 3 conductor or equivalent 

- Alpha P/N 2424-13 gauge, 4 conductor or equivalent 

- Dearborn P/N ‘171804- 18 gauge, 4 conductor or equivalent 

- Dearborn P/N M7 180 1-18 gauge, 1 conductor or equivalent 

- Dearborn P/N 071802-18 gauge, 2 conductor or equivalent 

- Manli.ittau l'/N Ml 242— 18 gauge, 2 conductor or equivalent 

- Manhattan »’ 'N M 124 5-18 gaujv, 3 conductor or equivalent 

- Manhattan P/N M1244-18 gauge, 4 conductor or equivalent 

2. Two (2) cables required lor dual element RTDs. 

3* Wire exposed to tin* outdoor environment or buried shall 
be In conduit:. 

4. Rigid conduit runs to all sensors shall be terminated 
with flexible conduit. All connections shall be made 
water t i ght: . 


AMERICAN WIRE NAl'M. 


SENSOR TYPE 

Temperature 

- Single element RTD 

- Dual element RTD 
Flow rate (liquid 1 ) 

Air velocity 
Solar radiation 
Electric power 








CAUTION 


AC POWER LINES AND OTHER POTENTIAL NOISE INDUCING LINES SHOULD NOT 
BE PLACED IN THE SENSOR WIRING CONDUIT OR ROUTED NEAR THE INSTRU- 
MENTATION CABLES . ALSO t THE INSTRUMENTATION CABLES SHOULD NOT BE 
ROUTED NEAR NOISE GENERATING EQUIPMENT. 

— I ll mm • i ■ — i i ■■■■■■' ■ — 


Junction Box 


ERDA will provide a junction box (Figure 4) to the site contractor for installa- 
tion in a central location with respect to the solar energy system. The in- 
stallation location shall be selected by the site contractor and shall be 
specified in the XSPI. 

As defined by ERDA, noise suppression may be required at the sensor, J-Box or 
both to provide acceptable data. Remote signal conditioning may be required 
to improve the signal-to-noise ratio that would improve data accuracy.' 

Junction Box Location — The junction box, Figure 4, shall be mounted by the 
site contractor so that it is accessible for wiring connections from the sen- 
sors and is within four feet of the SDAS location on the same side of the wall. 

Junction Box Mountin g — At the predefined mounting location, the junction box 
shall be mounted by the site contractor using the four mounting holes located 
at the back of the unit. Figure 4 provides the dimensional information for 
mounting. Depending on the characteristics of the mounting surface, Molly 
bolts, wood screws, or bolt/nut combinations shall be used to mount the unit. 

The Junction box shall be installed in a top-up orientation. 

Junction Box Interfaces — ERDA will establish the wire ru.- list which identi- 
fies where each sensor wire attaches to the junction box terminal strips. This 
wire run list will be a part of the AIP which the site contractor will implement. 
A typical example of a wire run list and the connection of typical measurements 




Is shown In Table 2. The junction box will be prewired from the terminal strips 
to the output connectors of the SDAS prior to delivery to the site. Five con- 

£ 

ductor terminals will be provided for each sensor input. Either two, three, or 
four conductor (18 gauge) and shield will be connected between the sensors and 
the junction box depending on the Interface characteristics of the sensors. 

Figure 5 illustrates the sensor-to-junction-box interconnections for each of the 
approved sensors. 

Junction Box/SDAS In te rface Cables 

ERDA will provide and install the junction box/SDAS interface cables. 

Site Data Acquisition Subsystem 

The Site Data Acquisition Subsystem (SDAS) location at each demonstration pro- 
ject will be selected by the site contractor and shall be specified in the ISPI 

for approval. 

SDAS Location — The SDAS, Figure 5, shall be mounted by the site contractor in 
a central position with respect to the solar energy system sensors. It shall be 
located in an indoor environment having temperature limits between 32°F and 10Q°F 
and relative humidity limits of 5-80% without condensation . The SDAS shall be 
located to minimize contaminati';) by elements such as dust or other pollutants. 

To the extent possible, the SDAa shall be located in an area that minimizes the 
variations in temperature, relative humidity, and vibration to the SDAS. The SDAS 
shall be located in an urea easily accessible for installation and maintenance. 

SDAS Mounting — The SDAS shall be mounted in accordance with the installation 
drawings supplied by ERDA. The mounting space required for the SDAS is dependent 
on the model as shown in Figure 6. Either unit will weigh approximately 70 
pounds. The SDAS shall be wall mounted using dimensions in Figure 6 both top and 
bottom. Either Molly bolts, wood screws, or bolt/nut combination shall be used 


Table 2. Typical Wire Run List for J~Box Terminal Connection 


SITE IlG 


WIRE LIST XXXXXaX 

DATE 

SHEET X OF 

KX 









mm 

REF. MEAS. 

SENSOR 

SENSOR/J-BOX 

TERMINAL 

INTERNAL 

JUMPER 

SOAS 

1 

m 

NUMBER 

CONNECTION 

WIRE COLOR 

STRIP NO, 

FROM 

TO 

CHANNEL 

LEVEL j 

T100 

T100 

PED 

RED 

TB1-6 



2 

LO 



WHITE* 

CLEAR 

TRW 



2 

HI j 



WHITE* 

BLACK 

TB1-9 



2 

! 3RD 




SHIELD 

TB1-8S 




j SHIELD ; 


TD100L 

YELLOW* 

BLACK 

TB?-4 



4 

! 3RD ! 



YELLOW* 

CLEAR 

TB2-4 



4 

1 3RD 



BLUE 

RED 

TB2-1 



4 

! LO 1 




SHIELD 

TB2-35 




'■ SHIELD 

T0100 

TD100H 

RED 

RED 

TB2-2 



4 

HI ! 



WHITE* 

BLACK 

TB2-5 



4 

3RD 



WHITE* 

CLEAR 

TB2-5 



4 

3RD 




SHIELD 

TD2-3S 




SHIELD 

W100 

W10O 

1 

RED 

TB 1-15 



3 

+6 VOC 



2 

CLEAR 

Tlll-12 i 


3 

HI 



3 

GREEN 

TB 1-11 



3 

LO 



4 

BLACK 

TB1 -14 



3 

GND j 




SHIELD 

TBL-13S 




SHIELD 

1001 

1001 

B 

RED 

TB3-2 



7 

HI : 



A 

BLACK 

TB3-1 



7 

LO i 




SHIELD 

TB3-3S 




SHIELD 

D001 

0001 

a 

RED 

Tfill-5 



31 

1 +5 VOC 



E 

CL FAR 

TRll-2 



31 

; hi 

1 


F 

BLACK 

TRIM 



3i ; 

| LO/GND 



I 

SHIELD 

TB11-3S i 

i 

, SHIELD 

EP101 

EH 01 

z ! 

RED j 

TB13-2 ! ' 

34 | 

i HI 



i ; 

BLACK ! 

TB 1 3-1 i 

34 j 

1 L0 



i 

SHIELD 

TB13-3S i 


! SHIELD j 

F300 

F300 

i 

RED 1 

TB2-10 



8 

! +5 VDC 1 

** 


2 

CLEAR 

TR3-7 



8 i 

: hi \ 


| 

3 

BLACK 

TB3-6 

TB3-6** 

TB2-9** 

8 

LO/GND 




SHIELD 

TB3-BS 




I 

1 

V001 

V001 

A 

RED 

TB9-2 



25 

HI 



B 

BLACK 

TB9-1 



25 

LO 




SHIELD 

TB9-3S 




SHIELD j 

W400 

W400 

1 

RED 

TB11-2 



31 [ 

HI 



2 

BLACK 

TB11-1 



31 

LO i 

! 



SHIELD 

TB11-3S 




SHIELD i 

i RH001 

RH001 

BROWN 

RED 

TB14-15 



39 

+3,6 VDC I 

1 

i 


PURPLE 

BLACK 

TB14-14 



39 

GND 

1 


YELLOW 

CLEAR 

TB14-12 



39 

HI 

» 


GREEN 

GREEN 

TB14-11 



39 

LO 

i 

1 



SHIELD 

TB14-1 3S 




SHIELD 

| 0101 

0101 

RED 1 

RED 

TB5-15 



15 

5 VDC 

1 


BLACK 3 

BLACK 

TB5-14 



15 

GND 

| 








LO/GND 

i 


YELLOW 2 

CLEAR 

TB5-12 



15 

HI 


•EITHER WIRE 


1 **JUMPER ADDED PRIOR TO SHIPMENT > 



















to mount the unit depending on the characteristics of the mounting surface. The 
SDAS shall be mounted between two feet and four feet above floor level measured 
from the bottom of the SDAS. 

SDAS Tele p hone Interface 

ERDA will arrange for the. telephone installation required for the SDAS. The 
SDAS shall interface with a standard Bell System CBS Data Access Arrangement 
(DAA) , Series 5 or later, or equivalent. The DAA shall be located within three 
feet of the SDAS on the same side of wall. The DAA connection with the SDAS 
shall be performed by ERDA. The site contractor shall provide a standard 120 
VAC three (3) wire receptacle for power to the coupler. 

SDAS Elec t rical Inte rface 

The SDAS interfaces with 110-125V, 60 Hertz, 1 phase,, .3 anp service. A stan- 
dard 3 wire interface (safety ground, power and return) with a standard power 
cord and twist lock connector shall be. provided on the SDAS. A 120 VAC three 
pin twist lock outlet (actual receptacle should be NEMA Part Numbers L6-15R, 
250V, 15 amps for Mod 1 and L5-15R, 120V, 15 amps for Mod II) shall be provided 
by the site contractor and located within six feet of the SDAS. 
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